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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet lens manufacturing device 
which is suited for the manufacture of a microlens array obtained by forming 
a microlens in a variety of patterns, an ink jet recording method and a 
microlens array manufacturing method. 

SOLUTION: In the ink jet lens manufacturing device, a personal computer 1B 
is constituted of a recording part 72 which records data for specifying how 
much weight of a lens material and to which positions should be discharged 
on a substrate. In addition, based on the recorded data, the personal 
computer 1B controls a head transfer mechanism 6 (an X direction drive 
motor 2 and a Y direction drive motor 3) and further, controls a head drive 
circuit 11. Besides, the personal computer 1B discharges a specified weight 
of the lens material from a specified nozzle aperture, based on the relative 
position of a head 10 to the substrate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more pressure generating rooms which are open for free passage to each of two or 
more nozzle orifices and two or more of these nozzle orifices, And the head equipped with two or more 
pressure generating components which the lens ingredient of the pressure generating interior of a room 
of this plurality is pressurized [ components ] respectively, and make said lens ingredient breathe out on 
a substrate from said nozzle orifice. The head migration means to which this head is relatively moved to 
a substrate, and the head driving means which said pressure generating component is driven [ driving 
means ] and makes said substrate turn and breathe out said lens ingredient from said two or more 
nozzle orifices, The information record means which records the regurgitation positional information and 
discharge quantity information that it specifies whether the regurgitation of said lens ingredient of which 
weight is carried out in which location on said substrate, By controlling said head migration means and 
said head driving means based on said regurgitation positional information currently recorded on this 
information record means, and said discharge quantity information The ink jet type lens manufacturing 
installation characterized by having the control means which makes said substrate turn and breathe out 
the lens ingredient of the amount of Sadashige Tokoro from a predetermined nozzle orifice among said 
two or more nozzle orifices according to the relative position of said head to said substrate. 
[Claim 2] It is the ink jet type lens manufacturing installation characterized by said information record 
means recording said regurgitation positional information and said discharge quantity information in claim 
1 corresponding to each of said pressure generating component. 

[Claim 3] It is the ink jet type lens manufacturing installation which said head driving means is equipped 
with a driving signal generation means to generate two or more driving signals with which waves differ, in 
claims 1 or 2 as a driving signal which drives said pressure generating component, and is characterized 
by said control means making a predetermined driving signal choose from said two or more driving 
signals to the timing of arbitration to said head driving means. 

[Claim 4] It is the ink jet type lens manufacturing installation which said head driving means is equipped 
with a driving signal generation means to generate the driving signal containing two or more driving 
pulses from which a wave differs, in claims 1 or 2 as a driving signal which drives said pressure 
generating component, and is characterized by said control means making a predetermined driving pulse 
choose from said two or more driving signals to the timing of arbitration to said head driving means. 
[Claim 5] It is the ink jet type lens manufacturing installation which said head driving means is equipped 
with a driving signal generation means by which the wave of the driving signal which drives said pressure 
generating component can be changed, in claims 1 or 2, and is characterized by said control means 
making the wave of said driving signal change to the timing of arbitration to said driving signal generation 
means. 

[Claim 6] It is the ink jet type lens manufacturing installation which said information record means is 
equipped with said regurgitation positional information corresponding to two or more substrates with 
which lens manufacture conditions differ, and said discharge quantity information in claim 1 thru/or 
either of 5, and is characterized by said control means choosing said predetermined regurgitation 
positional information and said discharge quantity information among said regurgitation positional 
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information for every substrate currently recorded on said information record means, and said discharge 
quantity information. 

[Claim 7] Said lens is an ink jet type lens manufacturing installation to which it is characterized by a 
diameter being 1mm or less in claim 1 thru/or either of 6. 

[Claim 8] It is the ink jet type lens manufacturing installation characterized by carrying out two or more 
formation of said lens on said substrate in claim 1 thru/or either of 7, and constituting a lens array. 
[Claim 9] It is the ink jet type lens manufacturing installation characterized by said lens ingredient being 
breathed out by the location of a convex or concave from the datum plane and this datum plane on the 
same substrate in claim 1 thru/or either of 8. 

[Claim 10] The ink jet type lens manufacturing installation characterized by having a gap adjustment 
means by which said head and said substrate, and the gap of a between can be adjusted in claim 1 
thru/or either of 9. 

[Claim 11] It is the ink jet type lens manufacturing installation characterized by making said gap adjust 
to said gap adjustment means by whether the regurgitation is carried out to which location of the 
location corresponding to [ in said control means / in claim 9, have a gap adjustment means by which 
said head and said substrate, and the gap of a between can be adjusted, and ] said datum level, a 
convex, or concave for said lens ingredient. 

[Claim 12] It is the ink jet type lens manufacturing installation characterized by said lens ingredient 
being resin in claim 1 thru/or either of 1 1. 

[Claim 13] It is the ink jet type lens manufacturing installation characterized by said lens ingredient 
being ultraviolet curing mold resin or heat-curing mold resin in claim 12. 

[Claim 14] The ink jet type lens manufacturing installation characterized by said lens ingredient being 

breathed out by said substrate in the shape of a matrix in claim 1 thru/or either of 13. 

[Claim 15] The ink jet type lens manufacturing installation characterized by being breathed out by the 

condition that said substrate was irregularly dotted with said lens ingredient in claim 1 thru/or either of 

13. 

[Claim 16] The ink jet type lens manufacturing installation characterized by being breathed out by said 
substrate by the weight from which said lens ingredient differs with a location in claim 1 thru/or either 
of 15. 

[Claim 17] The ink jet type lens manufacturing installation characterized by having a monitor means to 
output the monitor result to said control means while supervising further the location where said lens 
ingredient was breathed out in claim 1 thru/or either of 16. 

[Claim 18] It is the ink jet type lens manufacturing installation characterized by amending the timing 
which carries out the regurgitation of said lens ingredient from said nozzle orifice when it is judged that 
the regurgitation location of said lens ingredient has shifted based on the monitor result according [ on 
claim 17 and / said control means ] to said monitor means. 

[Claim 19] The manufacture approach of the lens characterized by stiffening the lens ingredient 
concerned after breathing out said lens ingredient on said substrate using an ink jet type lens 
manufacturing installation according to claim 1 to 18. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a lens of having used the 
ink jet type lens manufacturing installation which applies the recording method used by the ink jet 
printer or the ink jet plotter, and carries out the regurgitation of the lens ingredients, such as resin, and 
this equipment. 
[0002] 

[Description of the Prior Art] A former and micro-lens array applies a photopolymer on a transparence 
substrate, and although manufactured by leaving it to a predetermined pattern using a photolithography 
technique, after breathing out transparence resin in the shape of a matrix by the Inkjet method put in 
practical use in the ink jet printer, the ink jet plotter, etc., if it stiffens it and a micro lens is formed, it 
can improve the productive efficiency of a micro-lens array substantially. Moreover, according to the ink 
jet method, since metal mold and post processing are also unnecessary, it is suitable for limited 
production with a wide variety. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the ink jet type lens manufacturing installation used 
for manufacturing an optic conventionally Since it is only what breathes out a lens ingredient called a 
photopolymer etc. in the shape of a matrix from two or more nozzles, for example, like the optical 
INTAKONEKUSHON equipment for connecting between chips with light The micro-lens array irregularly 
dotted with the micro lens, the micro-lens array in which the micro lens of different magnitude was 
formed, There is a trouble that the micro-lens array by which the micro lens has been arranged 
according to the concavo-convex pattern currently formed on the substrate cannot be manufactured. 
[0004] The technical problem of this invention is in view of the above trouble to offer the manufacture 
approach of the ink jet type lens manufacturing installation suitable for manufacture of the micro-lens 
array by which the micro lens was formed in various patterns, and the lens using it. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the ink jet 
type lens manufacturing installation concerning this invention Two or more pressure generating rooms 
which are open for free passage to each of two or more nozzle orifices and two or more of these nozzle 
orifices, And the head equipped with two or more pressure generating components which the lens 
ingredient of the pressure generating interior of a room of this plurality is pressurized [ components ] 
respectively, and make said lens ingredient breathe out on a substrate from said nozzle orifice, The head 
migration means to which this head is relatively moved to a substrate, and the head driving means which 
said pressure generating component is driven [ driving means ] and makes said substrate turn and 
breathe out said lens ingredient from said two or more nozzle orifices, The information record means 
which records the regurgitation positional information and discharge quantity information that it specifies 
whether the regurgitation of said lens ingredient of which weight is carried out in which location on said 
substrate, By controlling said head migration means and said head driving means based on said 
regurgitation positional information currently recorded on this information record means, and said 
discharge quantity information It is characterized by having the control means which makes said 
substrate turn and breathe out the lens ingredient of the amount of Sadashige Tokoro from a 
predetermined nozzle orifice among said two or more nozzle orifices according to the relative position of 
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said head to said substrate. 

[0006] The ink jet type lens manufacturing installation concerning this invention equips which location 
on a substrate with the information record means which records the regurgitation positional information 
and discharge quantity information that it specifies whether the regurgitation of the lens ingredient of 
which weight is carried out, and a control means controls a head migration means and a head driving 
means based on the data currently recorded on this information record means. For this reason, only by 
turning and carrying out the regurgitation of the lens ingredient of the amount of Sadashige Tokoro to a 
substrate from a predetermined nozzle orifice among two or more nozzle orifices according to the 
relative position of the head to a substrate The micro-lens array by which the micro lens has been 
arranged in the shape of a matrix, The micro-lens array irregularly dotted with the micro lens, the 
micro-lens array in which the micro lens of different magnitude was formed, The micro-lens array by 
which the micro lens has been arranged according to the concavo-convex pattern currently formed on 
the substrate can be manufactured easily. Moreover, since regurgitation positional information and 
discharge quantity information are recorded on the information record means, it is also easy to carry out 
repetitive manufacturing of the same microHens array. Furthermore, various kinds of micro-lens arrays 
can be easily manufactured only by choosing the information on desired from the various information 
currently recorded on the information record means as the information currently recorded on the 
information record means is rewritten. 

[0007] In this invention, said information record means is recording said regurgitation positional 
information and said discharge quantity information corresponding to each of said pressure generating 
component, for example. 

[0008] Said head driving means is equipped with a driving signal generation means to generate two or 
more driving signals with which waves differ as a driving signal which drives said pressure generating 
component, for example, and said control means makes a predetermined driving signal choose from said 
two or more driving signals to the timing of arbitration to said head driving means in this invention. 
[0009] In this invention, said head driving means may be equipped with a driving signal generation means 
to generate the signal which contains two or more driving pulses from which a wave differs as a driving 
signal which drives said pressure generating component, and said control means may be a configuration 
as which a predetermined driving pulse is made to choose from said two or more driving signals to the 
timing of arbitration to said head driving means. 

[0010] In this invention, said head driving means may be equipped with a driving signal generation means 
by which the wave of the driving signal which drives said pressure generating component can be 
changed, and said control means may be the configuration of making the wave of said driving signal 
changing to the timing of arbitration to said driving signal generation means. 

[001 1] In this invention, as for said information record means, it is desirable to have said regurgitation 
positional information corresponding to two or more substrates with which lens manufacture conditions 
differ, and said discharge quantity information, and, as for said control means, in such a case, it is 
desirable to choose said predetermined regurgitation positional information and said discharge quantity 
information among said regurgitation positional information for every substrate currently recorded on 
said information record means and said discharge quantity information. 
[0012] In this invention, the diameter of said lens is 1mm or less. 

[0013] In this invention, two or more formation is carried out on said substrate, and said lens may 
constitute a lens array. 

[0014] In this invention, said lens ingredient is breathed out by the location of a convex or concave from 
the datum level and this datum level on the same substrate. 

[0015] In this invention, it is desirable to have a gap adjustment means by which said head and said 
substrate, and the gap of a between can be adjusted, and it is desirable to make said gap adjust to said 
gap adjustment means by whether the regurgitation is carried out to which location of the location 
corresponding to [ in said control means / in this case ] said datum level, a convex, or concave for said 
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lens ingredient. 

[0016] In this invention, said lens ingredient is resin. In this case, said lens ingredients may be any of 
ultraviolet curing mold resin or heat-curing mold resin. 

[0017] If the ink jet type lens manufacturing installation concerning this invention is used, the 
regurgitation of the lens ingredient can be carried out to a substrate with following various gestalten at 
it one set. For example, the regurgitation of said lens ingredient can be carried out in the shape of a 
matrix to said substrate. Moreover, the regurgitation of said lens ingredient is changed into the condition 
of having been dotted irregularly, to said substrate. Furthermore, the regurgitation can be carried out by 
the weight which changes said lens ingredient with locations on this substrate to said substrate. 
[0018] In this invention, while supervising further the location where said lens ingredient was breathed 
out, it is desirable to have a monitor means to output the monitor result to said control means. 
[0019] In this invention, when it is judged that the regurgitation location of said lens ingredient has 
shifted based on the monitor result by said monitor means, as for said control means, it is desirable to 
amend the timing which carries out the regurgitation of said lens ingredient from said nozzle orifice. 
Thus, if constituted, since the regurgitation location of a lens ingredient can be amended to the inside of 
a short time based on a monitor result, the quality and the yield of a micro-lens array can be improved. 
[0020] In manufacturing a lens using the ink jet type lens manufacturing installation concerning this 
invention, after breathing out said lens ingredient on said substrate using an ink jet type lens 
manufacturing installation, it stiffens the lens ingredient concerned. 
[0021] 

[Embodiment of the Invention] With reference to a drawing, the ink jet type lens manufacturing 
installation which applied this invention is explained. 
[0022] [The gestalt 1 of operation] 

(The whole ink jet type lens manufacturing installation configuration) Drawing 1 is the outline 
perspective view showing the whole ink jet type lens manufacturing installation configuration concerning 
the gestalt 1 of operation of this invention. Drawing 2 is the block diagram of this ink jet type lens 
manufacturing installation 1. 

[0023] As shown in drawing 1 , the ink jet type lens manufacturing installation 1 of this gestalt consists 
of body of equipment 1A, and personal computer 1B, and body of equipment 1 A has a head 10, the 
direction driving shaft 4 of X, the direction drive motor 2 of X, the direction guide shaft 5 of Y, the 
direction drive motor 3 of Y, a control device 40, a stage 7, the cleaning device section 8, and a pedestal 
9. 

[0024] The Records Department 72 (information record means) which record the inputted regurgitation 
conditions and save whether the regurgitation of the lens ingredient be carry out to which location 
(regurgitation positional information) of Substrate W by which weight (discharge quantity information) in 
body of equipment 1 A through record media, such as a keyboard 71 and FD, and regurgitation conditions 
while be constitute possible [ an input ] consist of personal computer 1 B. The regurgitation positional 
information currently recorded on this Records Department 72 and discharge quantity information 
support each of two or more nozzle orifices (pressure generating component) constituted by the head 
10, and the regurgitation is possible for them in the predetermined location of Substrate W in the ink 
ingredient of the amount of Sadashige Tokoro from each of two or more nozzle orifices by that cause. 
Moreover, the regurgitation positional information and discharge quantity information corresponding to 
two or more substrates W with which lens manufacture conditions differ are recorded, and about 
whether a lens is manufactured on condition that any this time, through a keyboard 71, it can choose 
and can direct in the Records Department 72. 

[0025] In body of equipment 1A, a head 10 is for carrying out the regurgitation of the lens ingredient 
supplied through the pipe (liquid supply way) from the tank (not shown) by which the lens ingredient was 
stored from the nozzle orifice. 

[0026] In this gestalt, although resin etc. is treated as a lens ingredient, as compared with the ink used 
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by the printer etc., viscosity of resin is quite high. So, with this gestalt, a heater (not shown) is formed in 
a tank, a pipe, and a head 10, and viscosity is lowered and used for them by warming a lens ingredient. 
This temperature setting out and temperature control are performed by personal computer 1B. 
[0027] In body of equipment 1 A, a stage 7 is for laying the substrate W with which a lens ingredient is 
breathed out from the ink jet type lens manufacturing installation 1, and has the device which fixes this 
substrate W to a predetermined criteria location. 

[0028] The direction driving shaft 4 of X consists of ball screws etc., and the direction drive motor 2 of 
X is connected to the edge. The direction drive motor 2 of X is a stepping motor etc., and if the driving 
signal of X shaft orientations is supplied from a control unit 40, it will rotate the direction driving shaft 4 
of X. If this direction driving shaft 4 of X rotates, a head 10 will move in the direction of X in the 
direction driving shaft 4 top of X. 

[0029] It is fixed to the predetermined location on a pedestal 9 although the direction guide shaft 5 of Y 
also consists of ball screws etc. The stage 7 is arranged on this direction guide shaft 5 of Y, and this 
stage 7 is equipped with the direction drive motor 3 of Y. The direction drive motor 3 of Y is a stepping 
motor etc., and if the driving signal of Y shaft orientations is supplied to the direction drive motor 3 of Y 
from a control unit 40, it will move in the direction of Y on the stage 7 in which Substrate W was laid, 
showing around at the direction guide shaft 5 of Y. 

[0030] The head migration device 6 (head migration means) in which a head 10 is moved to the location 
of the arbitration on Substrate W is constituted using such a direction drive motor 2 of X, and the 
direction drive motor 3 of Y. 

[0031] In drawing 2 , it sets to body of equipment 1 A of the ink jet type lens manufacturing installation 1. 
A control unit 40 The interface 43 which receives the regurgitation data from personal computer 1B etc., 
RAM44 which records various data, and ROM45 which recorded the routine for performing various data 
processing etc., The body side control section 46 of equipment which consists of a CPU etc., an 
oscillator circuit 47, and driving signal generation section 48A which generates the driving signal COM 
supplied to a head 10, It has the interface 49. This interface 49 While outputting the regurgitation data 
developed by dot pattern data and a driving signal COM to a head 10, a motorised signal is outputted to 
the direction drive motor 2 of X and the direction drive motor 3 of Y of the head migration device 6. 
[0032] Thus, in the constituted ink jet type lens manufacturing installation 1 , the body side control 
section 46 of equipment and personal computer 1B function as a control means 12 of the ink jet type 
lens manufacturing installation 1 whole so that it may explain below. 

[0033] In the ink jet type lens manufacturing installation 1, the data sent from personal computer 1B are 
held through an interface 43 at receive buffer 44A inside body of equipment 1 A. The data held at 
receive buffer 44A are sent to medium buffer 44B, after command analysis is performed. Within medium 
buffer 44B, the data as an intermediate form cconverted with the pseudo code by the body side control 
section 46 of equipment are held, and processing to which the information about the regurgitation 
location of a lens ingredient, the weight of a lens ingredient, etc. is added is performed by the body side 
control section 46 of equipment. Next, the body side control section 46 of equipment makes dot pattern 
data develop and record on output-buffer 44C, after analyzing and decoding-izing the data in medium 
buffer 44B. 

[0034] If the dot pattern data equivalent to a part for one scan of a head 10 are obtained, serial 
transmission of this dot pattern data will be carried out to a head 10 through an interface 49. If the dot 
pattern data which are equivalent to a part for one scan from output-buffer 44C are outputted, the 
content of medium buffer 44B will be eliminated and the next pseudo code conversion will be performed. 
[0035] The driving signal COM which a head 10 makes breathe out a lens ingredient from each nozzle 
orifice mentioned later to predetermined timing, and was generated by driving signal generation section 
48A is outputted to a head 10 through an interface 49. Here, driving signal generation section 48A 
generates three driving signals COM1, COM2, and COM3 with which waves differ, and outputs them to a 
head 10 through an interface 49 so that it may mention later. 
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[0036] Moreover, synchronizing with the clock signal CLK from an oscillator circuit 47, the serial output 
of the regurgitation data SI developed by dot pattern data is carried out to a head 10 through an 
interface 49. 

[0037] Here, the data which specify whether the lens ingredient of which weight is made to breathe out 
from the data which choose the nozzle orifice which carries out the regurgitation of the lens ingredient, 
and the nozzle orifice which carries out the regurgitation of the lens ingredient are contained in the 
regurgitation data SI among two or more nozzle orifices this time. 

[0038] The head actuation circuit 1 1 (head driving means) consists of driving signal generation section 
48A, the shift register 13, a latch circuit 14, a level shifter 15, and a wave and a nozzle selection 
circuitry 16, the regurgitation data SI supplied to the head 10 through the interface 49 are first 
transmitted to a shift register 13, and the regurgitation data SI by which serial transmission was carried 
out here are once latched by the latch circuit 1 4. The regurgitation data SI latched here are each 
selector 16-1 of a wave and the nozzle selection circuitry 16, and 16-2 by the level shifter 15 which is a 
voltage amplifier.. It is given to a wave and the nozzle selection circuitry 16 after pressure up is carried 
out to the electrical potential difference which can drive 16-N, for example, the predetermined electrical 
potential difference of about dozens of volts. 

[0039] The driving signal COM (driving signals COM1, COM2, and COM3) is impressed to the wave and 
the nozzle selection circuitry 16 from driving signal generation section 48A, and the piezoelectric 
transducer as a pressure generating component 17 (the pressure generating component 17-1, 17-2 .. 
17-N) is connected to the output side of the nozzle selection circuitry 16. here — a selector 16-1 and 
16-2 .. 16-N and the pressure generating component 17-1, and 17-2 .. 17-N — a nozzle orifice — 
receiving — 1 to 1 — relation — having — too — a nozzle orifice and the same number — it is formed. 
[0040] (Configuration of a head 10) Drawing 3 is the decomposition perspective view showing the 
configuration of the head of an ink jet type lens manufacturing installation shown in drawing 1 . Drawing 
4 (A) and (B) are the sectional view of the actuator currently formed in the head of an ink jet type lens 
manufacturing installation shown in drawing 2 R> 2, and the wave form chart of the driving signal 
impressed to the pressure generating component used for this actuator, respectively. 
[0041] In the ink jet type lens manufacturing installation 1 of this gestalt, the head 10 is equipped with 
the nozzle formation plate 210, the pressure generating room formation plate 220, and the diaphragm 
230, as shown in drawing 3 and drawing 4 (A). The pressure generating room formation plate 220 is 
equipped with the pressure generating room 221, the side attachment wall (septum) 222, the reservoir 
223, and the introductory way 224. When the pressure generating room formation plate 220 etches 
substrates, such as silicon, the pressure generating room 221 etc. is formed and the pressure generating 
room 221 has become the space in which the lens ingredient in front of the regurgitation is stored. A 
side attachment wall 221 is formed so that it may divide between the pressure generating rooms 221, 
and the reservoir 223 has become the passage for filling ink in each pressure generating room 221. The 
introductory way 224 is formed in each pressure generating room 221 possible [ installation of ink ] in 
ink from the reservoir 223. 

[0042] The nozzle formation plate 210 is stuck on one field of the pressure generating room formation 
plate 220 with the adhesives of an organic system or an inorganic system so that a nozzle orifice 21 1 
may be located in the location corresponding to each of the pressure generating room 221 formed in the 
pressure generating room formation plate 220. The pressure generating room formation plate 220 which 
stuck the nozzle formation plate 210 is further dedicated to a case 225, and constitutes the head 10. 
[0043] A diaphragm 230 consists of sheet metal in which elastic deformation is possible, and is stuck on 
the field of another side of the pressure generating room formation plate 220 with the adhesives of an 
organic system or an inorganic system. The piezoelectric transducer as a pressure generating 
component 17 is prepared in the part corresponding to the location of each pressure generating room 
221 of a diaphragm 230. 

[0044] With reference to drawing 4 (B), each pulse which constitutes a driving signal COM is explained. 
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In drawing 4 (B), after the electrical-potential-difference value starts the driving signal COM for 
operating the pressure generating component 17 from the medium potential Vm (hold pulse 311), it goes 
up with an inclination fixed from time of day T1 to time of day T2 to the highest potential VPS (charge 
pulse 312), and only predetermined time maintains the highest potential VPS from time of day T2 to 
time-of-day T3 (hold pulse 313). Next, after descending with an inclination fixed to the minimum 
potential VLS from time-of-day T3 before time-of-day T four (discharge pulse 314), only predetermined 
time maintains the minimum potential VLS from time-of-day T four to time of day T5 (hold pulse 315). 
And an electrical-potential-difference value will rise with an inclination fixed to the medium potential Vm 
by time of day T6 from time of day T5 (charge pulse 316). 

[0045] Therefore, when the charge pulse 312 is impressed to the pressure generating component 17, the 
pressure generating component 17 bends in the direction which expands the volume of the pressure 
generating room 221, and makes the pressure generating room 221 generate negative pressure in 
drawing 4 (A) and (B). Consequently, if a meniscus withdraws from a nozzle orifice 21 1, next the 
discharge pulse 314 is impressed, the pressure generating component 17 will bend in the direction which 
shrinks the volume of the pressure generating room 221, and positive pressure will generate it in the 
pressure generating room 221. Consequently, an ink droplet is breathed out from a nozzle orifice 21 1. 
And after the hold pulse 315 is impressed, the charge pulse 316 is impressed and an oscillation of a 
meniscus is suppressed. 

[0046] (Configuration of driving signal generation section 48A) Drawing 5 is the block diagram showing 
the configuration of driving signal generation section 48A. Drawing 6 is the explanatory view showing the 
process which generates the pulse included in a driving signal COM in driving signal generation section 
48A. Drawing 7 is a timing chart which shows the timing of each signal in the case of setting the 
potential difference (delta V) as memory using a data signal in driving signal generation section 48A. 
Drawing 8 is the wave form chart showing an example of the driving signal used for the ink jet type lens 
manufacturing installation shown in drawing 1 . 

[0047] In drawing 5 , three wave generation circuits 80A, 80B, and 80C are formed in driving signal 
generation section 48A. Although the fundamental circuitry of each wave generation circuits 80A, 80B, 
and 80C is common, since the configuration of a current amplification circuit is different, it can generate 
the driving signals COM1, COM2, and COM3 later mentioned with reference to drawing 8 , respectively, 
and can output them. 

[0048] Each wave generation circuits 80A, 80B, and 80C namely, all The memory 81 which receives and 
records the signal from the body side control section 46 of equipment, and the content of this memory 
81 are read. The 1st latch 82 who holds temporarily, the adder 83 adding this 1st latch's 82 output, and 
another 2nd latch's 84 output mentioned later, A/D converter 86 which changes the 2nd latch's 84 
output into analog data, and the changed analog signal to the electrical potential difference of a driving 
signal It is its **** preparation ****** about the current amplifiers 89A, 89B, and 89C to the driving 
signal outputted from the voltage amplification section 88 while having the voltage amplification section 
88 to amplify. 

[0049] Memory 81 is the data-point Records Department which records the predetermined parameter 
which determines the wave of a driving signal COM. The wave of a driving signal COM is determined by 
the predetermined parameter beforehand received from the body side control section 46 of equipment. 
That is, the wave generation circuits 80A, 80B, and 80C receive clock signals 801, 802, and 803, a data 
signal 830, address signals 810, 811, 812, and 813, an enable signal 840, and a reset signal 820. 
[0050] Thus, in constituted driving signal generation section 48A, as shown in drawing 6 , in advance of 
generation of a driving signal COM (COM1, COM2, COM3), some data signals which show the electrical- 
potential-difference variation of the body side control section 46 of equipment, and the address of the 
data signal are outputted to the memory 81 of the wave generation circuits 80A, 80B, and 80C 
synchronizing with a clock signal 801. The data signal 830 has the composition of exchanging data, by 
the serial transmission which makes a clock signal 801 a synchronizing signal, as shown in drawing 7 . 
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That is, in transmitting predetermined electrical-potential-difference variation from the body side 
control section 46 of equipment, first, synchronizing with a clock signal 801, a two or more bits data 
signal is outputted, and it outputs after that the address which stores this data as address signals 810- 
813 synchronizing with an enable signal 840. To the timing to which this enable signal 840 was outputted, 
memory 81 reads an address signal and writes the received data in that address. 

[0051] Since address signals 810-813 are 4-bit signals, a maximum of 16 kinds of electrical-potential- 
difference variation is recordable on memory 81. In addition, the most significant bit of data is used as a 
sign. 

[0052] If Address B is outputted to address signals 810-813 after setting out of each addresses A and 
B and the electrical-potential-difference variation to ... is completed, the electrical-potential-difference 
variation deltaVI corresponding to this address B will be held by the 1st latch circuit 82 with the first 
clock signal 802. It is in this condition, and if a clock signal 803 is outputted next, the value with which 
the output of the 1st latch circuit 82 was added to the output of the 2nd latch circuit 84 will be held at 
the 2nd latch circuit 84. That is, whenever it will once receive a clock signal 803 after that if the 
electrical-potential-difference variation corresponding to an address signal is chosen as shown in 
drawing 6 , the output of the 2nd latch circuit 84 is fluctuated according to the electrical-potential- 
difference variation. The slew rate of an actuation wave is decided by unit time amount deltaT of the 
electrical-potential-difference variation deltaVI and a clock signal 803 stored in the address B of 
memory 81. In addition, an increment or reduction is determined by the sign of the data stored in each 
address. 

[0053] In the example shown in drawing 6 , the value in the case of maintaining a value 0, i.e., an 
electrical potential difference, as electrical-potential-difference variation is stored in Address A. 
Therefore, if Address A becomes effective with a clock signal 802, the wave of a driving signal will be 
maintained at the flat condition that there are no increase and decrease. Moreover, in order to 
determine the slew rate of an actuation wave, the electrical-potential-difference variation deltaV2 of 
per unit time amount deltaT is stored in Address C. Therefore, after Address C becomes effective with 
a clock signal 802, the electrical potential difference will fall this electrical potential difference every 2 
[ deltaV]. 

[0054] Thus, the wave of a driving signal COM is freely controllable only by outputting an address signal 
and a clock signal from the body side control section 46 of equipment. 

[0055] As shown in drawing 8 , in the wave of driving signals COM1, COM2, and COM3, the potential 
gradient in the period from time of day T1 to time of day T2 and the potential gradient in the period 
from time-of-day T3 to time-of-day T four, and the highest potential are large at this order. Therefore, 
when driving signals COM1, COM2, and COM3 are impressed to the pressure generating component 17, 
the weight per dot of the lens ingredient breathed out can be changed by the wave of driving signals 
COM1, COM2, and COM3. 

[0056] Again, in drawing 2 , driving signals COM1, COM2, and COM3 mind an interface 49, and it is each 
selector 16-1 of the wave and the nozzle selection circuitry 16 of a head 10, and 16-2.. 16-N is supplied. 
Here, the regurgitation data SI are each selector 16-1 of a wave and the nozzle selection circuitry 16, 
and 16-2.. It is the actuation wave COM which controlled 16-N and was outputted from the actuation 
wave generation circuit 8 The pressure generating component 1 7-1 and 1 7-2 .. It controls whether it is 
impressed by 1 7-N. 

[0057] Moreover, the regurgitation data SI are the actuation wave COM The pressure generating 
component 17-1 and 17-2 .. They are three actuation waves COM 1 outputted from the actuation wave 
generation circuit 8 when impressed by 17-N, and any of COM2 and COM3 The pressure generating 
component 17-1 and 17-2 .. It controls whether it is impressed by 17-N. 

[0058] Therefore, the pressure generating component 17-1, 17-2 to which the driving signal COM was 
impressed .. At the pressure generating room 113 corresponding to 17-N, while the pressure variation 
corresponding to the wave of a driving signal COM happens and a lens ingredient is breathed out by this 
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pressure variation, the weight per dot of the lens ingredient breathed out is prescribed by the wave of 
driving signals COM1, COM2, and COM3. With this gestalt, when a driving signal COM 3 is impressed 
among three driving signals COM1, COM2, and COM3, the weight per dot of a lens ingredient is size, and 
small in order of driving signals COM2 and COM1. 

[0059] On the other hand, the pressure generating component 17-1, 17-2 to which a driving signal COM 
is not impressed At the pressure generating room 1 13 corresponding to 17-N, since such pressure 
variation does not occur, a lens ingredient is not breathed out from a nozzle orifice 21 1. 
[0060] So, in the ink jet type lens manufacturing installation 1 of this gestalt, if the regurgitation of the 
lens ingredient is carried out from a nozzle orifice 21 1 to the timing corresponding to the relative 
position of a head 10 and Substrate W, changing a head 10 and Substrate W according to the head 
migration device 6, the regurgitation of the lens ingredient can be carried out to the location of the 
arbitration of Substrate W. Moreover, in case the regurgitation of the lens ingredient is carried out, 
which [ among driving signals COM (driving signals COM1, COM2, and COM3) ] driving signal is the 
pressure generating component 17-1 and 17-2.. The regurgitation of the lens ingredient of the amount 
of Sadashige Tokoro can be carried out by whether it was impressed by 17-N. 
[0061] (An operation and effectiveness of this gestalt) Each of drawing 9 thru/or drawing 12 is the 
explanatory views of the micro-lens array for optical INTAKONEKUSHON equipments manufactured 
using the ink jet type lens manufacturing installation shown in drawing 1 . 

[0062] Thus, after breathing out the lens ingredient which becomes the position of the substrate W 
which consists of a transparence substrate shown in drawing 9 thru/or drawing 12 in the constituted ink 
jet type lens manufacturing installation 1 from a photopolymer with the transparent amount of Sadashige 
Tokoro, If ultraviolet curing is carried out and the micro lenses D1, D2, and D3 of predetermined 
magnitude are formed in the predetermined location on a transparence substrate, the micro-lens arrays 
100A, 100B, 100C, and 100D for optical INTAKONEKUSHON equipments can be manufactured. 
[0063] Here, micro lenses D1, D2, and D3 are small in this order. Namely, the micro lens D1 of small size 
After breathing out resin (lens ingredient) with the driving signal COM 1 for small sizes among the driving 
signals COM1, COM2, and COM3 shown in drawing 8 , The micro lens D2 of what was hardened, and 
inside size hardens the micro lens D2 of what was hardened after breathing out resin with the driving 
signal COM 2 for inside sizes, and large size, after breathing out resin with the driving signal COM 2 for 
inside sizes. 

[0064] Moreover, in micro-lens array 100A shown in drawing 9 , the micro lens D2 of inside size is 
located in a line in the direction of X, and the direction of Y in the shape of a matrix. Moreover, in 
micro-lens array 100B shown in drawing 10 , the micro lens D2 of inside size distributes in the direction 
of X, and the direction of Y irregularly, and is formed in them. Furthermore, in micro-lens array 100C 
shown in drawing 1 1 , the micro lens D1 of small size, the micro lens D2 of inside size, and the micro 
lens D3 of large size distribute in the direction of X, and the direction of Y irregularly, and are formed in 
them. By micro-lens array 100C shown in drawing 12 , the heights 101 which projected from datum level 
103, and the crevice 102 low one step seen from datum level 103 are formed in the front face of the 
transparence substrate which is Substrate W, the micro lens D1 of small size is formed in heights 101, 
the micro lens D3 of large size is formed in a crevice 102, and the micro lens D2 of inside size is 
irregularly formed in datum level 13 further again. 

[0065] In manufacturing such micro-lens arrays 100A, 100B, 100C, and 100D, all the information that 
specifies whether the regurgitation of the lens ingredient of which weight is carried out on the 
conditions when manufacturing these, i.e., which location, is recorded on the Records Department 72 of 
personal computer 1B. 

[0066] Therefore, if the regurgitation conditions currently recorded on the Records Department 72 are 
specified through a keyboard 71, such information will be outputted to body of equipment 1A from 
personal computer 1B, and data processing will be performed by the body side control section 46 of 
equipment of the control device 40 of body of equipment 1A. And a driving signal is outputted to the 
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direction drive motor 2 of X, after scanning a head 10 in the direction of X to a substrate 10, a driving 
signal is outputted to the direction drive motor 3 of Y, a substrate 1 0 moves relatively [ direction / of 
Y ] to a head 10, again, a driving signal is outputted to the direction drive motor 2 of X, and it scans a 
head 10 in the direction of X to Substrate W. 

[0067] Thus, while a head 10 moves to Substrate W, according to the relative position of the head 10 to 
Substrate W, the predetermined regurgitation data SI are supplied to a wave and the nozzle selection 
section 16. Consequently, the predetermined driving signals COM1, COM2, and COM3 chosen with the 
regurgitation data SI are impressed to the pressure generating component 17 corresponding to the 
nozzle orifice 21 1 chosen with the regurgitation data SI among two or more nozzle orifices 21 1 currently 
formed in the head 10, and the lens ingredient of the amount of Sadashige Tokoro is breathed out from 
a nozzle orifice 21 1. 

[0068] With this gestalt, thus, to personal computer 1B The Records Department 72 which records the 
data which specify whether the regurgitation of the lens ingredient of which weight is carried out in 
which location on Substrate W is constituted. The control means 12 which consists of personal 
computer 1B and a body side control section 46 of equipment based on the data currently recorded on 
this Records Department 72 controls the head actuation circuit 1 1 while controlling the head migration 
device 6 (the direction drive motor 2 of X, and the direction drive motor 3 of Y). For this reason, 
according to the relative position of the head 10 to Substrate W, the regurgitation of the lens ingredient 
of the amount of Sadashige Tokoro can be turned and carried out to Substrate W from the 
predetermined nozzle orifice 21 1 among two or more nozzle orifices 21 1. So, as shown in drawing 9 , 
while a micro lens D2 can manufacture micro-lens array 100A arranged in the shape of a matrix, like the 
micro-lens arrays 100B, 100C, and 100D shown in drawing 10 thru/or drawing 12 , it is efficient and a 
micro-lens array with the irregular location of microphone RONZU or the micro-lens array in which the 
micro lens from which magnitude differs was formed can be manufactured to a large quantity. 
[0069] Moreover, the regurgitation positional information and discharge quantity information 
corresponding to two or more substrates W with which lens manufacture conditions differ are recorded 
on the Records Department 72, and if a keyboard 71 is minded and it chooses and directs whether to 
manufacture a lens on condition that any this time, a control means 12 will read predetermined 
information from the Records Department 72, and will carry out the regurgitation of the lens ingredient 
to Substrate W on the conditions corresponding to it. So, since lens manufacture conditions can be 
changed easily, the lens array of various specifications can be manufactured efficiently. 
[0070] [Gestalt 2 of operation] drawing 13 and drawing 14 are the block diagram of the ink jet type lens 
manufacturing installation 1 concerning the gestalt 2 of operation of this invention, and the block 
diagram showing the configuration of the driving signal generation section of this ink jet type lens 
manufacturing installation, respectively. Drawing 15 is the wave form chart showing an example of the 
driving signal generated in the driving signal generation section shown in drawing 14 . In addition, since 
the fundamental configuration of the ink jet type lens manufacturing installation concerning the gestalt 
of this operation is the same as that of the gestalt 1 of operation, it is carried out to attaching the sign 
same about a common part and illustrating to drawing 13 , and omits those explanation. 
[0071] In drawing 13 , it also sets to body of equipment 1A of the ink jet type lens manufacturing 
installation 1 of this gestalt. A control unit 40 The interface 43 which receives the regurgitation data 
from personal computer 1B etc. like the gestalt 1 of operation, RAM44 which records various data, and 
ROM45 which recorded the routine for performing various data processing etc., The body side control 
section 46 of equipment which consists of a CPU etc., an oscillator circuit 47, and driving signal 
generation section 48B which generates the driving signal COM supplied to a head 10, It has the 
interface 49. This interface 49 While outputting the regurgitation data developed by dot pattern data and 
a driving signal COM to a head 10, a motorised signal is outputted to the direction drive motor 2 of X 
and the direction drive motor 3 of Y of the head migration device 6. Thus, also in the constituted ink jet 
type lens manufacturing installation 1, the body side control section 46 of equipment and personal 
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computer 1B function as a control means 12 of the ink jet type lens manufacturing installation 1 whole. 
[0072] In the ink jet type lens manufacturing installation 1 of this gestalt, as shown in drawing 14 , one 
wave generation circuit 80 is formed in driving signal generation section 48B. The fundamental circuitry 
of this wave generation circuit 80 It is the same as that of three wave generation circuits 80A f 80B, and 
80C used with the gestalt 1 of operation. The memory 81 which receives and records the signal from the 
body side control section 46 of equipment, and the content of this memory 81 are read. The 1st latch 82 
who holds temporarily, the adder 83 adding this 1st latch's 82 output, and another 2nd latch's 84 output 
mentioned later, A/D converter 86 which changes the 2nd latch's 84 output into analog data, and the 
changed analog signal to the electrical potential difference of a driving signal While having the voltage 
amplification section 88 to amplify, it has the current amplifier 89 to the driving signal outputted from 
the voltage amplification section 88. all switching device 1 6' — 1 from which the common driving signal 
COM is generated based on the predetermined parameter beforehand received from the body side 
control section 46 of equipment, and this common driving signal COM is constituted by the head 10, and 
16'-2 .. is supplied. 

[0073] Here, as the gestalt 1 of operation explained the wave generation circuit 80, based on the 
address signal, the wave-like driving signal COM of arbitration can be generated, and the driving signal 
COM generated with this gestalt contains three driving pulse COM1' from which a wave differs, COM2', 
and COM3' in 1 regurgitation period, as shown in drawing 15 . That is, in the common driving signal COM, 
driving pulse COM1 outputted to the period from time of day T1 1 to time of day T16 has the lowest 
maximum voltage of the three driving pulses, and its weight per dot when breathing out a lens ingredient 
is the smallest. On the other hand, driving pulse COM3' outputted to the period from time of day T31 to 
time of day T36 has the highest maximum voltage of the three driving pulses, and its weight per dot 
when breathing out a lens ingredient is the largest. And the weight per dot when driving pulse COM2' 
outputted to the period from time of day T21 to time of day T26 corresponding in the medium in the 
driving pulse whose maximum voltage is three, and breathing out a lens ingredient is also medium. 
[0074] In drawing 13 , the serial output of the regurgitation data SI developed by dot pattern data is 
again carried out to a head 10 through an interface 49 synchronizing with the clock signal CLK from an 
oscillator circuit 47. 

[0075] the regurgitation data SI which head actuation circuit 1 1 B (head driving means) consists of 
driving signal generation section 48B t the shift register 13, a latch circuit 14, a level shifter 15, and a 
wave and a nozzle selection circuitry 16, and were supplied to the head 10 through the interface 49 — a 
shift register 13, a latch circuit 14, and a level shifter 15 — minding — a wave and the nozzle selection 
circuitry 16 — each — switching device 16'-1 and 16'-2 .. 16'-N is supplied. 

[0076] The data which choose as the regurgitation data SI the nozzle orifice which carries out the 
regurgitation of the lens ingredient among two or more nozzle orifices this time here, Three driving pulse 
COMT contained in the common driving signal COM explained with reference to drawing 15 , The data 
which specify whether which driving pulse is impressed among COM2' and COM3' are contained. This 
data It will be specified whether the lens ingredient of which weight is made to breathe out from a 
nozzle orifice by whether which driving pulse is impressed among three driving pulse COM1', COM2', and 
COM3', 

[0077] Therefore, the pressure generating component 17-1, 17-2 to which one of driving pulses was 
impressed among driving pulse COMT, COM2', and COM3' through the wave and the nozzle selection 
circuitry 16 .. At the pressure generating room corresponding to 17-N, the pressure variation 
corresponding to the wave of a driving pulse happens, and the lens ingredient of predetermined weight is 
breathed out from the nozzle orifice corresponding to it. Under the present circumstances, the period 
when driving pulses other than the specified driving pulse are impressed, switching device 16'-1, 16-2 .. 
Since 16'-N is in an OFF state, driving pulses other than assignment are the pressure generating 
component 17-1 and 17-2.. It is not impressed by 17-N. 

[0078] On the other hand, the pressure generating component 17-1, 17-2 to which a driving signal COM 
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is not impressed .. At the pressure generating room 1 13 corresponding to 17-N, since such pressure 
variation does not occur, a lens ingredient is not breathed out from a nozzle orifice 21 1. 
[0079] Therefore, since the regurgitation of the lens ingredient of the amount of Sadashige Tokoro can 
be carried out from a nozzle orifice predetermined to the timing corresponding to the relative position of 
a head 10 and Substrate W, various kinds of micro-lens arrays explained with reference to drawing 9 
thru/or drawing 12 can be manufactured. 

[0080] [Gestalt 3 of operation] drawing 1 6 and drawing 17 are the block diagram of the ink jet type lens 
manufacturing installation 1 concerning the gestalt 3 of operation of this invention, and the block 
diagram showing the configuration of the driving signal generation section of this ink jet type lens 
manufacturing installation, respectively. Drawing 18 is the wave form chart showing an example of the 
driving signal generated in the driving signal generation section shown in drawing 17 . In addition, since 
the fundamental configuration of the ink jet type lens manufacturing installation concerning the gestalt 
of this operation is the same as that of the gestalt 1 of operation, it is carried out to attaching the sign 
same about a common part and illustrating to drawing 16 , and omits those explanation. 
[0081] In drawing 16 , it also sets to body of equipment 1A of the ink jet type lens manufacturing 
installation 1 of this gestalt. A control unit 40 The interface 43 which receives the regurgitation data 
from personal computer 1B etc. like the gestalten 1 and 2 of operation, RAM44 which records various 
data, and ROM45 which recorded the routine for performing various data processing etc., The body side 
control section 46 of equipment which consists of a CPU etc., an oscillator circuit 47, and driving signal 
generation section 48C which generates the driving signal COM supplied to a head 10, It has the 
interface 49. This interface 49 While outputting the regurgitation data developed by dot pattern data and 
a driving signal COM to a head 10, a motorised signal is outputted to the direction drive motor 2 of X 
and the direction drive motor 3 of Y of the head migration device 6. Thus, also in the constituted ink jet 
type lens manufacturing installation 1, the body side control section 46 of equipment and personal 
computer 1B function as a control means 12 of the ink jet type lens manufacturing installation 1 whole. 
[0082] Here, as shown in drawing 17 R> 7, one wave generation circuit 80 is formed in driving signal 
generation section 48C. The fundamental circuitry of this wave generation circuit 80 It is the same as 
that of three wave generation circuits 80A, 80B, and 80C used with the gestalt 1 of operation. The 
memory 81 which receives and records the signal from the body side control section 46 of equipment, 
and the content of this memory 81 are read. The 1st latch 82 who holds temporarily, the adder 83 
adding this 1st latch's 82 output, and another 2nd latch's 84 output mentioned later, A/D converter 86 
which changes the 2nd latch's 84 output into analog data, and the changed analog signal to the electrical 
potential difference of a driving signal While having the voltage amplification section 88 to amplify, it has 
the current amplifier 89 to the driving signal outputted from the voltage amplification section 88. all 
switching device 16'-1 from which a driving signal COM is generated based on the predetermined 
parameter beforehand received from the body side control section 46 of equipment, and this driving 
signal COM is constituted by the head 10, and 16'-2 .. is supplied. 

[0083] Here, the wave generation circuit 80 can generate the wave-like driving signal COM of arbitration 
based on an address signal, as the gestalt 1 of operation explained. On the other hand, synchronizing 
with the clock signal CLK from an oscillator circuit 47, the serial output of the regurgitation data SI 
developed by dot pattern data is carried out to a head 10 through an interface 49. 
[0084] Head actuation circuit 1 1C (head driving means) It consists of driving signal generation circuit 
48C, the shift register 13, a latch circuit 14, a level shifter 15, and a wave and a nozzle selection 
circuitry 16. The regurgitation data SI supplied to the head 10 through the interface 49 a shift register 
13, a latch circuit 14, and a level shifter 15 — minding — a wave and the nozzle selection circuitry 16 - 
- each — switching device 16-1 and 16'-2 .. 16'-N is supplied and the nozzle orifice which carries out 
the regurgitation of the lens ingredient is chosen. 

[0085] Then, while a control section 46 outputs a predetermined address signal to the wave generation 
circuit 80 and the driving signal COM of a predetermined wave is first generated with this gestalt The 
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pressure generating component 1 7-1 corresponding to the nozzle orifice which should breathe out an 
ink ingredient with this wave-like driving signal COM among two or more nozzle orifices, 17-2 17-N is 
operated. In the regurgitation period of the degree after breathing out the lens ingredient of the amount 
of Sadashige Tokoro from a nozzle orifice a control section 46 Another address signal is outputted, 
while generating a different wave-like driving signal COM from last time, the pressure generating 
component corresponding to the nozzle orifice which should breathe out an ink ingredient with this 
wave-like driving signal COM among two or more nozzle orifices is operated, and the regurgitation of the 
lens ingredient of the amount of Sadashige Tokoro is carried out from a nozzle orifice. 
[0086] For example, a control section 46 is set to the wave generation circuit 80 to the first 
regurgitation period (period from time of day T1 1 1 to time of day T1 16). While making the driving signal 
COM 1 with the lowest maximum voltage generate, the inside of two or more nozzle orifices, The 
pressure generating component 17-1 corresponding to the nozzle orifice which should breathe out an 
ink ingredient with this wave-like driving signal COM 1, 17-2 .. 17-N is operated and a lens ingredient is 
made to breathe out fewer from a nozzle orifice. In the following regurgitation period (period from time of 
day T121 to time of day T126) a control section 46 While a maximum voltage makes the middle driving 
signal COM 2 generate to the wave generation circuit 80 The pressure generating component 17-1 
corresponding to the nozzle orifice which should breathe out an ink ingredient with this wave-like driving 
signal COM 2 among two or more nozzle orifices, 17-2 .. 17-N is operated and a lens ingredient is made 
to breathe out by almost middle weight from a nozzle orifice. In the following regurgitation period (period 
from time of day T131 to time of day T136) and a control section 46 While making the driving signal 
COM 3 with the highest maximum voltage generate to the wave generation circuit 80 The pressure 
generating component 17-1 corresponding to the nozzle orifice which should breathe out an ink 
ingredient with this wave-like driving signal COM 3 among two or more nozzle orifices, 17-2 .. 17-N is 
operated and more lens ingredients are made to breathe out from a nozzle orifice. 

[0087] Therefore, which [ among driving signals COM1, COM2, and COM3 ] driving signal is the pressure 
generating component 17-1 and 17-2.. The weight of the lens ingredient breathed out by whether it is 
impressed by 17-N from each nozzle orifice can be set as arbitration. So, various kinds of micro-lens 
arrays explained with reference to drawing 9 thru/or drawing 12 can be manufactured. 
[0088] in addition — this gestalt — the wave generation circuit 80 — the wave of a driving signal COM 
— changing — the timing — doubling — a wave and the nozzle selection circuitry 16 — each — 
switching device 16'-1 and 16'-2 .., although it was the configuration of operating 16'-N each — 
switching device 16'-1 and 16'-2 .. you may be the configuration of changing the wave of the driving 
signal generated in the wave generation circuit 80 according to the weight of the lens ingredient which 
forms the wave generation circuit 80 by one to one to each of 16 -N, and carries out the regurgitation 
from a nozzle orifice. 

[0089] (Other operation gestalten) In addition, while supervising the regurgitation location of the lens 
ingredient to Substrate W, the optical supervisory equipment which outputs the monitor result to 
personal computer 1B may be formed. Thus, if constituted, since personal computer 1B can amend the 
timing which carries out the regurgitation of the lens ingredient from a nozzle orifice 21 1 to the inside of 
a short time based on the monitor result by supervisory equipment when the regurgitation location of a 
lens ingredient has shifted, it can improve the quality and the yield of a micro-lens array. 
[0090] Moreover, either ! at least ] a head 10 or the substrates W are driven in the direction shown in 
drawing 1 by the arrow head Z, and the gap adjustment device in which the gap of a head 10 and 
Substrate W can be adjusted may be prepared in it. Thus, even if substrate thickness changes, a lens 
ingredient can be made to reach the target on a substrate on the same conditions, if constituted. 
Moreover, if a gap adjustment device adjusts the gap of a head 10 and Substrate W, a lens ingredient 
can be made to reach the target on a substrate on the same conditions also to which location by 
whether the regurgitation of the lens ingredient is carried out to which location of datum level 103, 
heights 101, or a crevice 102, in case a micro lens is formed in the fields of datum level 103, heights 101, 
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and a crevice 102, as shown in drawing 12 when a gap adjustment device is established. 
[0091] 

[Effect of the Invention] As explained above, the information record means which records the 
regurgitation positional information and discharge quantity information that it specifies whether the 
regurgitation of the lens ingredient of which weight is carried out is formed in which location on a 
substrate, and a control means controls a head migration means and a head driving means by this 
invention based on the data currently recorded on this information record means. For this reason, only 
by turning and carrying out the regurgitation of the lens ingredient of the amount of Sadashige Tokoro to 
a substrate from a predetermined nozzle orifice among two or more nozzle orifices according to the 
relative position of the head to a substrate The micro-lens array by which the micro lens has been 
arranged in the shape of a matrix, The micro-lens array irregularly dotted with the micro lens, the 
micro-lens array in which the micro lens of different magnitude was formed, The micro-lens array by 
which the micro lens has been arranged according to the concavo-convex pattern currently formed on 
the substrate can be manufactured easily. Moreover, since regurgitation positional information and 
discharge quantity information are recorded on the information record means, it is also easy to carry out 
repetitive manufacturing of the same micro-lens array. Furthermore, various kinds of micro-lens arrays 
can be easily manufactured only by choosing the information on desired from the various information 
currently recorded on the information record means as the information currently recorded on the 
information record means is rewritten. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view showing the configuration of the ink jet type lens 
manufacturing installation concerning the gestalt 1 of operation of this invention. 

[Drawing 2] It is the block diagram of an ink jet type lens manufacturing installation shown in drawing 1 . 
[Drawing 3] It is the decomposition perspective view showing the configuration of the head of an ink jet 
type lens manufacturing installation shown in drawing 1 . 

[Drawing 4] (A) and (B) are the sectional view of the actuator currently formed in the head of an ink jet 
type lens manufacturing installation shown in drawing 1 , and the wave form chart of the driving signal 
impressed to the pressure generating component used for this actuator, respectively. 
[Drawing 5] It is the block diagram of the driving signal generation circuit currently formed in the ink jet 
type lens manufacturing installation shown in drawing 1 . 

[Drawing 6] It is the explanatory view showing the process which generates each pulse included in a 
driving signal in the driving signal generation circuit shown in drawing 5 . 

[Drawing 7] It is the timing chart which shows the timing of each signal in the case of setting electrical- 
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potential-difference variation as memory based on a data signal in the driving signal generation circuit 
shown in drawing 5 . 

[Drawing 8] It is the wave form chart showing an example of the driving signal used for the ink jet type 
lens manufacturing installation shown in drawing 1 . 

[Drawing 9] It is the explanatory view of the 1st example of the micro-lens array manufactured using the 
ink jet type lens manufacturing installation shown in drawing 1 . 

[Drawing 10] It is the explanatory view of the 2nd example of the microHens array manufactured using 
the ink jet type lens manufacturing installation shown in drawing 1 . 

[Drawing 1 1] It is the explanatory view of the 3rd example of the micro-lens array manufactured using 
the ink jet type lens manufacturing installation shown in drawing 1 . 

[Drawing 12] It is the explanatory view of the 4th example of the micro-lens array manufactured using 
the ink jet type lens manufacturing installation shown in drawing 1 . 

[Drawing 13] It is the block diagram of the ink jet type lens manufacturing installation concerning the 
gestalt 2 of operation of this invention. 

[Drawing 14] It is the block diagram showing the configuration of the driving signal generation section of 
an ink jet type lens manufacturing installation shown in drawing 13 . 

[Drawing 15] It is the wave form chart showing an example of the driving signal generated in the driving 
signal generation section of the ink jet type lens manufacturing installation shown in drawing 13 . 
[Drawing 16] It is the block diagram of the ink jet type lens manufacturing installation concerning the 
gestalt 3 of operation of this invention. 

[Drawing 17] It is the block diagram showing the configuration of the driving signal generation section of 
an ink jet type lens manufacturing installation shown in drawing 16 . 

[Drawing 18] It is the wave form chart showing an example of the driving signal generated in the driving 
signal generation section of the ink jet type lens manufacturing installation shown in drawing 1 6 . 
[Description of Notations] 

1 Ink Jet Type Lens Manufacturing Installation 
1 A The body of equipment 

1B Personal computer (control means) 

2 The Direction Guide Shaft of Y 

3 The Direction Drive Motor of Y 

4 The Direction Driving Shaft of X 

6 Head Migration Device (Head Migration Means) 

7 Stage 

8 Cleaning Device Section 

9 Pedestal 

10 Head 

11 A, 11B, 11C Head actuation circuit (head driving means) 

12 Control Means 

1 3 Shift Register 

14 Latch Circuit 

16 Wave and Nozzle Selection Circuitry 

16-1, 16-2 .. 16-N Selector 

16-1, 16-2 .. 16-N Switching device 

17, 17-1, 17-2 .. 17-N Pressure generating component 

40 Control Unit 

43 Interface 

44 RAM 

44A Receive buffer 
44B Medium buffer 
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44C Output buffer 

45 ROM 

46 Body Side Control Section of Equipment (Control Means) 

47 Oscillator Circuit 

48A, 48B, 48C Actuation wave generation circuit 
49 Interface 

71 Keyboard 

72 Records Department 

80A, 80B, 80C Wave generation circuit 

81 Memory 

82 1 st Latch 

83 Adder 

84 2nd Latch 

86 A/D Converter 

88 Voltage Amplification Section 

89A, 89B, 89C Current amplifier 

100A, 100B, 100C, 100D Micro-lens array 

101 Heights 

102 Crevice 

211 Nozzle Orifice 

220 Pressure Generating Room Formation Plate 

221 Pressure Generating Room 

COM, COM1, COM2, COM3 Driving signal 
COM1\ COM2', COM3' Driving pulse 
D1, D2, D3 Micro lens 
SI Regurgitation data 
W Substrate 



[Translation done.] 
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Aff^sn © u >x«» ft & * tram l t b3ib j X)m □ 

SiB^SBA.fc'v.y Hi, 

Bfiffi*»£B-? SB» UTBEBB© y X;m □ a» 6 
BE U >XWB * BE*« A T tfctti 3 «S y F K 
ijj^R<h. 

Wf5S«±©u-rn©^gtc i»rnoa*©s(HE i/ >x 

BBSrEBLTiXBBBB^Rt. 
tfBEttWBBBKStfUTBE'^.y FBlb#ftiS«fctf 
B^SBE"^ KOffitt&BK^fcrttT, BufBffiffc© 7 

[B*B2] §jf#«l Kfct^T. iwfB1f$6fBft^R 

«, (nrE«:ttna««**s«ktfiM3ifta**«siitn2ffi* 

[B#B3] B#*l*&tt2fc:felrvr, WE'WF 
iglfr^Rte, BEffiaB^B^SBB-r-SBBm^L 
T, BB©J*fc*»»©BBB<*££B-r5B»«^£ 

jsj^RftB*., 

SB. 

[B#B4] »*3Si*fctt2t:*s^T. BE^y F 

mm^mt. BEffiaBS-B^sBB-rsBBra^tu 

t, BB©»fc*»»©B»/ , w*«:£tfB»B*»*£ 

b-tsbbbbbb^bsb*.. 

bebb^rm:, iSE^7 H«»*aK*tuTttis©^ 

•f 5 >f TBE»*®B»B»ft>&8fB©B»/W;*ft 

iglb^Rli. BBffi2jB£B^£B»-r*BB«B©B 

BEBB^Rtt. BEB»BBBB#»K»LTff«© 
5 >$fTBBBB«B©BBSBBS-&<& d <hft1# 
i4TM>?fzv h*U>X»jfiS«. 

BBBBEft^Rtt, U>XB«*fl=©»&*B»©B 
«fc»J6T4BEttffl(£B«»*5«fctfBEqtffl*W»fc 



(2) 

2 

BEBB^Rtt. BEIfBEft^RfcEftSnT^SS 
£«0Be£tU£BB££J:tfBEetfflBBBa>5-&. 
BB©BEttffittB«B£«fctfBEti:ffiaB««:BB-r 
%:t^ittM>?yi7 hau>XB»BB. 

[»*^7] BjfcBlfc<>>b6 0lvfn*»IC;J3tvr, 
Wgl/>Xtt, BB**lmm£llTT*4C:tft«r«fr 
>9i?x.y F5£U>XBBSB. 
[M#B8] M3KBlft^U7«Db)m»lC^T. 
io BBU>Xtt, BEBBifcBBBBanTl^XTU 

iaiggB. 

ib*^ 9 ] i ftn b 8 (D^-rn^tc^^T, 

ffiJ:9dba*^ttlHJ©ftBlcttdi£fta£i&BB£T 

T, BE'Vy F£BBB«iM©=¥-Y'yX£BSnJBfr 
y XP S ¥ R ft B A T I c t ft ft R t -T a -f > 

20 5?i-; FjtU>XBBSB. 

[■*Jlll] B*B9teBHT, BE^vKfcBE 
»«t«o*t 7^1IWi^t y XPS^Rftffi 
A- 

BBBB^Rtt, BEU>X«B£BBBBB. 
dbfeSUttlHItcMlSUfcfiBcDli-fnaJttBtCPtffi-rs 
*>l:AoT, BE^yXBB^RKfcfbTBE*-^ 
XSBSES-B-S^tSWBi-r-S-f >^-^xy 
XB&BB. 

[§h#^12] 1 ©^TtlfrfciSH 

30 t, BEu>xw»tt, mmT'&zzt&ft&trz^ 

>9i?x.y FSCI^XBBSB. 

[B*ai3] BBBl 2KBtvc. BEU>Xtm 
(i, BftBBfcBBB, »*^«BBflsBBffiT»*C 
i^IttM>^yi7 h^W>XfiifiSB. 

[»*fll4] BBBltt^Ll 3©tv**tt*»lc*^ 
T« BBBBlCt*. BEU>X*J»**-7hU^^«K:qt 

m $ ft -5 c: t ft b b t f a -r > * s? x h u > x» it 

40 T, ttGIfii:«. BEW>X#Bd»^BaiJfcjSiftL.fc 

ttffi»cqtm*n-&^ts»Bfrs-f >^>*xs/ hicu 
>xs^se. 

ii*ai6] w*^ i ja^L 1 5©^-rn*^c*3t> 

aaSTRtllS^naciiftltBi-r-S'f >9V>^y 
U>XBifiSB. 

[ffi^Bl 7] MBBlttl^lsl 6©liTn^t43li 
T, $e>tC, BEU>X«B3i«iltmsnfcfl[B€:ffiB-r 

so ffi^Rftw-ra^tftifBt-ra-f »>?iy h^u> 
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XSigSB. 

iwmm 1 8 ] $mm 1 7 cis^T, mESPW^a 

B. 

[^919] M$mftt>Ul 8®t>m#>KCft 

(cure u >x*m£i±m atti/>x««s«ft 

[5§93©§¥illft!&91] 
[0 0 0 1 ] 

[mjwm-fz&wiftm} -o^x^ hx 

T^*E»#a**flJLT»IBfc£©l'>X»ttSid:HJ 
-TS-f >9i?x.y h5£U>X§3i£SB. ;i©£lB£fiJffl 

Co o 0 2] 
[0 0 0 3] 

#*«fl&«iiT*©fc/B^&n.a>f >^vxy hs^ 

-f ^ Du>x*«Ei^nfc7-f ^ p u >xt u-r zmm. 

[0004] £i±a>nHAk:£*T. #*91©rh«, 

>X7Hfti*OSIl:Ibfc'f>i'yiy h5£U>X 
§2it^B> 4J±tX-l-n*fflirifcU>X0Hief*tt*»tt 

[0 0 0 5] 

[■HSMTifeftOfR] ±S3»H«:«¥*-rafc 

a. «»©;xjnin. Ra«©/x^BBP©**(ca 



(3) 

© i/ > x*ra e & * jo£E l t mite y x;u n □ *» & s«± 
icJWEu>x«»*ttma-&*ask©ffi*5B** ; f-*« 

x.7c^y Ki, K***K**LTffl**«fc»»3 

b*r© y x;hh □ & me u >x»»*wb**ki^i 

©fiSlc:^Tn©»ft©HtHBU>X«WSrPttllT-5*^ 
T, ifEMoyXJUlPfflpt, ^©/XMlOid> 

e»B»f€a*ou>x»»saaa3a«»cip)^Tia:ms--ti-4 

[0 0 0 6] *^l:«M>i'-^i-y h5$U>X»ifi 
gfite, SS±c5Hl*ft©fiti:nfncIloi/>X 

£©&«>, mmzttTZ'sy h*©ffl^flr«fc^to-&T, 

ffi&©yx;nip©5-£. Rif^©yx;u^p^60fStt 

*©l/>X«»^S«IC[S]ttTR±m-r?)7cttT\ V< £ 
D U>X#V MJ £ XttlcSBS >X7 

u-r , v-r i7 d u >x&^mm \z&& ltitjs v-y ^ □ 

U>X7M\ K&-5*:i*£©v-f vuvyx-hmtftz 

i7U[s>XTl"(ti.ii$:®mz®j&-?ZZ\iitf-C%2>. 

ttmffi«*a4j«k^id:ffi«**!6«««i2e*af- 
ESsntt^cT. ©v-r i7PU>X7u-r*«s 
?>igL«ift-r*©t>#STa*. is$6E@^a 

«E«#aKE»snTiria#a*«*»&0fa©««* 
[0007] *»w»c*^T, taEifffiE»*aa, 

to HtlEti:tti&fi1f?g*3J:^H((Ei±m»«^^MEffi 
[0 0 0 8] *56WKl*5^T. MEa 7 KIK»^att> 

WBlWfP^att, 1E^7 HB»*aic»bT 
ft*©^< 5 >^T"tllE«Sc©iKi!)ffl^f>R) I f^©^l!j 

[0 0 0 9] **Wfc45HT, mlE^-y h*S8»j^a(±, 
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[0010] *^Bjti3^T. mm^y HIEKi^att. 

mi 2je ^m=f- z mm? % m mmn © m m * &m~*im 

[ooii] *^Hjici5^T, mmmmzm^WLte. v 

wmm&£zsmmo±tiimm i^iA^ z. t l < , 
^©<fc5&*^ ffiizuw^miz, ttmmmm^&\z 
tmz nr ^zm&mnmmBtihfomm m& J; tfiWiBtt 

tammmzmiR-? z> z\tt>w* u 

[0 0 12] *56Wfc*^T. ftrlBU>Xf4. «»JA«. 
[0 0 13] #5S9!fc:43HT» WfBl/>X«. ttlBSS 

[0 0 14] *SHUK*5lrvr, itBl/>X»fitt. 

[0 0 15] aMBWfciJUT, IMB^y KtdtlB*«4: 
|lllO*+y^*il*Rriia:*+y^ll«E#a««l**c 
iAWSK. '©*§£. mrlB$iJ«^ai4, m(IBW>X 
»»*Bd8E**Piil, *fc»iCi*«V»ttlHIK#*Lfcffi« 

m^mizMLxttm** y-Jzmmzvz z. tmi-Zil, 

[0 0 16] #5891 £43 HT, ffiNEU>X*mtt, «*. 

£©«#, mmu>xmm, m^-rnrn 

[0 0 17] *58WlC«*-Oi/^xy h5$U>X8)t 
Ifit U>X#»« ttffiti i t*«T*4. flIAtf. h5 

[0 0 18] #5B9iK:*5^T, S£>1;:, «MEU>X*m 

mumw^&tizihtiTz&m^WLzmTz z. t 

[0 0 19] *»9!fc:iJHT. mJfBftJP^I&W:, WfBiS 

«#at«fc*ESte*tx^j^TiwiiEu>x*f»©i±a 
fee^-rnx ir » -s t u fc*^ urns y X)vm □ a> 



(4) 

6 

T> U>XWW©"!tmfi:«*S^fW03 , 6»C*|jE1f#S 

[0 0 2 0] *f6WKtRS'f >^5?xy hSCW>X«jg 
SB£ffi^TU>X*»i6T*»£K:tt. -f>i7-^x-y 

[0 0 2 1 ] 

[0 0 2 2] [*ig©^*il] 

M bau>^nsiot 01 

X«i6g«©±#*jS**-r«l8**«BT**. 0 2 
tt". il©^ y>?¥x.y hitU>XBjegBl©XD>;/^ 

[0 0 2 3] 01 IC^-Ti 5 fc, *^ffi©-f >^yi y 

h*u>x»jft««itt, st*#iAt/wt;i/3 

20 >tfa-^ 1 Bi*»6*J*Sn. 3£S##:1 Att. 

K10, X#fa«SMft4. X^^lgtb^-^ 2, Y#ft 
*f-fH*5, Y^lSlffiib^-^ 3. $ffigg4 0. X=r 

[0024] n-yx;U3>tfi— ^ l bth, # 

-F7 l*FDfc£%OI3»«M*:£fl-LT, gf*#lA 

XttWSUfnfflll (ttfflJMI*) TtttHf 

so *nfcttW*fl=*B»» «#UT*<E»«7 2 (AMI 
EB^S) !)«if)ESnTH4. H-©BBftffi7 2tCfB^^ 
nTtiSttHHSB**, 43J:7jCp±tBaW$B«, A> y h* l 

ot:*)*snT^*B»c©yx;uBBP imti%^.m=f-) 

<D&*\ZMfBVT&<0, ^nic<t0< BScoyXJPBBP 
Pttb^ItgTfeS. *fc, IB^g|57 2tC«. U>X«ifi* 

[0 0 2 5] 8i*#lAl:*^T. *\y H 1 0 (4. U 

>x»»a«iB , iKSftfc^>^ (aster) *>w^ 
nfr Gttttsfsfefe© t>©T*5. 

[0 0 2 6] *§!Sl;l3^T(l U>X***4iUTBJi 
so *TtfTffllr»*. C©iaBBife^»ftB«»tt. M-Vt 



&m 2003-53747 (P2003-53747A) 



7 

[0 0 2 7 ] 8S##1 AtC&I^T, Xf-y7ll -f 
> 2 v>x -y h 5fc U >X©jgg« 1 S U >X*m*«i±tti 
an4S«W£*«r*fca©t>©T?*D. ^©SffiW 

[0028] x*i6UB»«4tt3t«-jwai;«:f^e)*jsac 

XjjfamW)^- 9 2 fix 5" y tf > yt- 37 ft EX'h K) . 

X#fiieiiill4£l§llEStf*. C©X*l«je«iW4*«ig 
KTSt. Ay F 1 0**X*[6jKft«l4±*X*|njK» 

i&r -So 

[0 0 2 9] YJ5[*\iH KH5%>#-;Mai;fc£a»s*l 

US. 3«, Mytf^—fliE 

<HflltiB4 0*»6Yil*rtl©K»«-i»3&«Y*rtl 

-5? 7 14, Y*|6l3tf-f Ktt5fC36rt$n^6»Y*|BjK 

[0 0 3 0] eiO«t3^X*|6]Kft^-^2 45«ttXY* 
flMft*— *3SJBIr»T, v;Hl0 6»SWi«)fi| 
©»Bffc»»a-a:*'sy FIMMMI6 (Ay K^ftf 
ft) WI*SftTl»6. 

[0 0 3 1 ] H2l:*S^T, -i>95?x.y F5£U>XS! 

TM>5'-7i-^4 3t, ©IB® £f? 3 

RAM44i, &«^—$'8lS*fT3&*©rt'-'3 1 >fc 
£*£fB®bfcROM4 5 £, CPUftf^e.ft5gf* 
#fl!JW»«4 6 t, fgS®8&4 7 £, A7K10 

$nsig«im^coM^^^$-&sig»m^^fiS;gC4 8 
■^-7i-x4 9tt. f* vn9->^-9\zmm^n 

fctttHx— *5«tDfffi»(t-^COMSr'\<> F 1 0 (Cffl 
ArattfcK. FfMMMt6 © 

XTjfaMb*-* 2 £ i^'YTj^ffiilj^:-^ 3 IZlhtlT 

S. 

[0 0 3 2] C0J:5K:«|j$Lfc'f F5£U> 
XSitSSlg 1 fc*V»T. £B*ttflffl4f|ltf 4 6 t/1-V 

[0 0 3 3] -f >^yiy hiCU>X«jt«« 1 
T, ;t-Vt*3 >Ka-^ 1 B*6S6nfcf-i'll 
•f>!S'-7i-X4 3^ltgf$ftl A|*|gi$©g<i 
;ty77 4 4AI:R»Sft4. ftfll/Xy 7 T 4 4 Afc« 
8Snfcx-*WU 37> F*«39*fft>nT3&»6>f PDA 
77744B ^SienS. *MA* 7 7 7 4 4 B fiTte. 



(5) 
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8«*#«w»«4 6 ictoxf Ma- Ftcxasnfc 
ffia*«8«*#««!Hiffl4 6icj;oT»T^ns„ # 

fc> gg##fflij$«gl$4 6 «. W777 4 4B|^(5 
x-*£*S?#TLTx:3-Ffl:L*:&. KyM^->f 

[0 0 3 4] A7H1 0©1 X*^>#iCtB^r£ Fy 

io -f>^-7i-7 4 9^LT'\7Hl OCy 

'J7;i/C3ISnS. IHAA77744C*U7 + t> 

a-icfflisrs f y h/i^->^-^^tu^^nst, * 
[0035] ^7 h i o«, «5fir*»yx;mpj8»6 

D , Btt«^±J*IM 8AT£j*3*l&BlMS**COM 
te, <i >^-7i-74 9^11^7 Fl OiZ&ttZ 

ns„ nc-e. B»e#*isaj4 8A«. ^jsrscto 

20 iC, &^©SftS3 0©gE«>m^COMl, COM2, 
COM3££fi£U / f>?7i-74 9 J^bTAy F 

i of-a^rs.. 

[0 0 3 6] Sfc. Hyh/^-^f-^taHSftfc 
UtttSx-^S I «, ^S[e1SS4 7*6©jny^C 
LKtC|W)$LT-f >?-7i-74 9 5:^LtA7 F 1 

otcvU7;n±i7j$nSo 

[0 0 3 7 ] CJIT. qtm^-^S I fctt, W&.<T> J X 

;ma©5%, ^0, i/>XTO£n±tBTs/"X;i/if§p 
^s^rs^-^t. u>x«»*qtffir*yx;wHJp 
30 *»6ir>rnofi*©w>x«»*ttaisij**»*«3er 

[0 0 3 8] s\y FmWim&l 1 (^y FMft^ft) 
«, UBibffi^fifcglU 8 A, y7M/y7^'13, 77 

^[us&i4, K)i-/7?i5 1 i±tf«»-;x;« 
s?>LTA-y f 1 otrflys^nTcttm^-^s 1 «, * 

r, ->7 1 3{CfiiiSn. CIlCyiJTJl'g 

M^nfcnttBx-^S I tt. -0.. ^y^HSS 1 4 let 

0X77^*15. c: ^tc 7 y 5 1 $ nfc tttbx-^ s 1 

40 SEElitiSTabSUA;i/->7^ 1 5 t«fcoT. 

• yx^s^niBSi 6®#-ti/^^ 1 6- 1. 16-2 

• • 1 6 -NS«ftT#««BE, fciAtf»+Jp;H-g 
EelSS 1 6tC-^-A^>nSo 

[0039] ftjg • j xhWRmsk 1 6 mmm^ 

4fiEgP4 8 AA^«»MCOM (igffiiffi^COM 1 . 
COM2, COM3) #EPJD£ftT£9, /X^S^IH 
SSI 6©tB7jfiiltr«. EA58t*f 17 (IE7J^^^ 
17-1. 17-2 - -17 — N) <hbT©EE«fiSi^ 
so *i^$nx^5. ZLZ.-C. -tUirf 1 6- 1 . 16- 
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2 • • 1 6-N, teklSTZfj^^M^l 7- 1 , 17- 
2- • 17-Nli /X;i^m~*fLTl*]l tCM&£ 

[0 0 4 0] (MH10 omrfL) 0311 El 1 (C^T 

»»<shiht?*s. 0 4 (a) , (b) te^n^-'n. m 

2ll*t-f>?yi7 h5SU>X«iSS«©'\v KtlJK 

<7)&^0T&-S>o 

[0 0 4 1 ] #»ffi©-f >£->*x-y h^l/>XSiggS 
ltC&t^T. A^Hl Olt GSAfcf, 13 3 £±7*04 

(A) \Z7*-t&o\Z. ;X)VKifcfa2 1 0. JE*J»£^ 
J£fi!i«2 2 0. i3«fctfiB»lS2 3 0*iATl>4. EE^3 
9B^£»J£1K2 2 011 EE*»£*2 2 1, ffig (BS 
II) 2 2 2, 'J-tf-A'2 2 3, i3 JctfagABS 2 2 4 &flg 
Ul>*. BE#5S££»J*«2 2 Ott, y'j3>f©l 
«*Xy^>yr*CtK«k»3BE*56*S2 2 lfct'rt* 

^$n. m*^^^2 2 in Rtmaw©u>x«» 
£S?srra3£Mi;:fcoT^&. fiijM2 2itt, mass* 

^2 2 iP B 1Srtt«JSck5tC^$n, Uif-A*2 2 3 
H -f >^*#EE*56^3S2 2 1 IC*&-rfc8&OflEttK 
ftoTH5. «AK2 2 4(1 'J1f-A*2 2 3^&#E 

^M2 2 1 \z-i>im>i?&m?j:im\zjetiL2n 

[0 0 4 2] 7 X;HBJ*« 21011 BE#»±£}EM£* 
2 2 0 K»ri6SnfcEE*»flfe* 2 2 10S* tCttlfc-f -5 

ttBicyx;niQ2 i latfts-rsi-s, ee#sb££# 
■eftSo^fcanT^*. ;x;n«2iosftst)^ 

■frfcBE*3S££»j£«2-2 OH $?>(CS^2 2 5 tC^ 
fee.nt^y h* 1 0 £#tfifcLT^-5„ 
[0 0 4 3] 2 3 011 3*tt^J^ 6 

*issn, mijft&ssMi&sL 2 2 o v>mjjomiz&m% 

2 3 0O&EAMS2 2 l©fi«K»«-r*«»K 

[0 0 4 4] 04 (B) £#8BUT. ig»fl-5f C OM£ 
«riE-r*#/t;pzicot»TKWr*. 04 (B) lCi5l> 

Mil Z<Dnfem**fflmGLVmfrt>7>?- h 
(*-;i/H/tM3 1 1) . P#£iJT l^e>P#SiJT2^T 

iMffiv p s * T-it©**T±#i/ (^em/t^T. 3 

12) , «fMT2^e»I^J?JT3ST*!B5«fl[VPS*Bf 

5£P#ra/£wiii*-r* (Jh-;uHA;ux3 13). 

Bt^iT 3 *»6^aT 4 STOWCSIIttV L S £T- 
j£©«£TrFftl/fc« (tt«/t^3 14) . Bf£iJT4 

*» bBt^JT 5itliitv l s *»rj6i*nu«wii»T 

* (*-^K^X3 1 5) o fit, RfJ9T5*»6Wf 



(6) 

/0 

#T 3 (5fettA)U7. 3 16). 

[0 0 4 5] «£ot, 04 (A) . (B) KfiHT, 5t 
«AW*3 1 2 tfffiaa^SH 1 1 7 tcEnSD$n^)i:. JE 
1 7 «EE*5E«fe* 2 2 1 ©^a£)153I$-fr-2> 
ffi/7^4^2 2 1 l;i:f|jE£fg££-fr3„ ■*© 

^-xtixity X)ima2 i i ftk63i-3&&. # 
ic. «:«a;W7.3 i 4*Wfti-r*t. ffi^^^^i 7 

«ffi*58££2 2 10««S:iRttS-B-**ia]Ka*, JE 
io #3B±£2 2 lfcjEEE*«»£-r«. ^-©*Sm. ;X)HS 
□ 2 1 l**5-f>£»j&«l!tffi£ft*. ^IT, *— ;H* 

awx3 i 5 tmtn a ftfc&, *t/tjw3 i 6 ^en»p 

U T ^ n X * 7s © W. M £ ttJ A -5 „ 
[0 0 4 6] mW>m^£.f&&4 8 A©*8j$) 0 5 H 

06 n mmismkf&&4 8A\z&^TmmmncoiA 
\z^&nz/vvx&&&LLT\,*<mm&7F;-?wiwmT'$> 

5. 0 7H BMfl*£jfttt4 8 At^UTf-i'flf 
SfflHT**UK*ffiiS (AV) £I££-r-5*£©&{t 
20 ! %(D5>'( 5>^^^T^-T5>^5 : --v-hT^-5>. 08 
H ilCStOfyi-y haSl^XSifigUKffiV* 

fc e lift —w £ *t m 0 t & * . 
[0047] b5i:*ht, mmmn$i$LW4 8 A\Z 

H 3-30)&&±l$m2&8 0 A. 8 0B, 8 0 C^'M 
£nTI/>5. #89&±f£lEjB88 0 A, 80B. 8 0 C© 

ffia-TSfc*, B 8 «#1 LT«iBTSBi«f C OM 
1- COM2, COM3 5ftlfWl, tti^T^)^ 

30 [0 0 4 8] &$LM<iiJ&®&8 0 A, 8 0 

B, 8 0 Ctt^-fnt), &S*#MfflfVffi4 6*»6CD« 

^■^stt^oTfea-r-s^^'j 8 1 , rc^tusi© 

rt«*«*mUT-WfWfcfii«f-r4»l ©7y^8 2, 
^CDmiOO^-y^8 2©m*t«i*r*fe3— D©jB2 
CO^-y^8 4©lli^ < J:^iDS-r^SD*§§8 3, ^207 
8 4©tiiAS7tn^f-5'l;^SitSA/Dfi 
§i8 6, feJ:lX*«Snfc7 , ^-n^«^SK«ifg^©« 
ffi*T«l«-r**£Ei«*»8 8 «EE 

40 8 9 A, 8 9B. 8 9 C^-^-n^a^T^-So 

[0049] ^€U8in mmmncoM<D$iMz&: 

)b Z> fftfeVrt y * - $ * K# L, T *5 < ^ ffi@gB 

T*^>. ElIfCOMCDSlll ^«6SB*^#J$iJP 
SB 4 6 6 gtfWL r> Ktt'fc.vn y / - ^ tc<t 0 $ ft 
«. fftto-fe, »»^J«IhIIS8 0-A, 8 0B. 8 0C 
H i7ay?m^8 0 1 , 8 0 2. 8 0 3, x-^ffi^t 
8 3 0,7 h*l/7.{i-5f8 10. 811, 812. 81 

3, -r*-x;Mf^8 4 o. feiixu-t-y h(t^8 2 o 
so [o o 5 o] z<D£v\zmi&vizmmmmktfL®4 8 a 
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tc^-m, ^6n^r«tf){c, mmmncou (co 

Ml, COM2, COM3) O^tCifeSLoT, 

#««W«4 6 o«£E«<b«s*-r^»< iWr-fm 

^<t, ^(0f-^fif©7 h*l/7i*^P'>i?it8 0 
lteBfflLT. ift»*fej«|gj»8 OA. 8 OB, 8 0 CO 
^'J 8 1 (CttJ^^n-g)., x-*f9#8 3 0tt» B7C 
^1-=t51C, ?P7^8 0 1 feW»«^tT*->U 

-5. -f&fr*>, gS##{9JfaJPg|54 6j^£ffi5t©«ffi^ 
{b**te2l"r**^Ktt. ^n-y^ff^-8 0 1 £ 

(o^-^^m-r^r h'^s-f^-^fits 4 o ic 

H81LT7 HUX{f*|-8 1 0~8 1 3tLTt±J^jT-5o 

/tusiii r©-r *-x;mi^8 4 o^mi]^ntc 

[0 0 5 1 ] 7 F 1/7, {1^8 10~813«4k*-yh© 
{f#&©T. «*1 eiSOifESftiS^t'J 8 1 t 

[0 0 5 2] KkXA, B, • • • ^©^EE^-ffcS 
CDKS*«*7bfca. 7 F U7, B #7 F 8 1 0 

~8 1 3\z\hfj^n^t. mm<D^uy^m^8 o 2 ic 

iO, '(D7Ht/XBtC^LfcmBE^{l:»AVl^ 
l©7y^|s]B&8 2l:J;DftfifSn4. * 
Jr^nyd7«#8 0 3*«UJ*Snat, f§2©5"y^lel 
SS8 40tB^;(cmi ©7-y^[E]&&8 2 ©UJ^jjWragStl 
fcffl**, JB2«55v5 1 llFtt8 4k:««FSn*. 

iEMWi^^n^i, ^p^m^so 

BfclMflSnfcWESeffcSAV 1 t^DyJffflf 8 0 3 

©fanned; o^ssns. 

[0 0 5 3] B6tSl/fc«rtt. 7KUXAI;ll « 

l«sntt^. Sol, i7n«y^m-^8 0 2l:<t 
07 HU^A««*»t«t«i^ K»«^0«»tt, liM 
0ttb>77y httRttfclftfcttS. *7c, 7FUXCJC 

n a t a ft v (Dwzmtm a v 2 snx^s. ft 

ot, ^ d y 9 8 0 2 tc<£ 0 7 F C 
[0 0 5 4] £©±3fc8«##ffilfil»8B4 6A»6.7 F 
[0 0 5 5] E8^^f<t'5{C, iif^COML C 



(7) 

A? 

OM2, COM3©i£^tC*>t^T, B#£iJT 1 ^ £P#£"JT 
2 STO}(3|BHC*W*«fi[©«#» 43<fc7>'H#£iJT 3.fr£ 

:<oil:^<aoTi>li. ftoT, SMMf^COM 
1. COM2, COM3£JEE#fS£*71 7tCl^]bnL7c 
BKl&m^COMl. COM2, COM3©i£fl2K 

[0 0 5 6] 3LN*H2 ICfcl^T. Iglbfi^C OM 1 , C 
io OM2, COM3(t -f >^-7i-X 4 9 S^LTa 
•y HI yX;USS?HI8&l 6 0§tl/f^l 6 

- i, i 6-2 • • i 6 -Nf'ttu&^n&o ;;t, tt 
mf-^sin « • y x;uss?ihiss i 6©#-ti^ 

^16-1, 16-2- • 1 6 -N£$fflU igUjffiJ^ 

717-1. 1 7- 2 • • 1 7 -NKEPJQ-r-S^Sfr* 

[0 0 5 7] Sfc, qttH^-^S I «. HtbjftffiJCOM 
5EM4lf 17-1, 1 7 - 2 • • 1 7 -NK9UJ11 
20 K»SUB£j*|51i&8j&»Sffl#Sn&3t3©e 
fdftJ^COMl, COM2, COM3ffl^ffl^fn5 
JE^«**717-1, 1 7-2 • ■ "l 7-NKHIUO-r 

[0 0 5 8] Sol, Bftft^COM^UnSnfcBE* 
S!£i?l7 17-1, 17-2- • 1 7 -NlCfcUfc-f -5JE 
1 3T«, ig®){S^COM©?£fl2tC*tfSf 3 

ttmsnsttfeic, ttausnsi^xfrnroi h^f 

Sfc<9©fi*«. HOifi^COM 1 , COM2, COM 
so 3©Sfl:J;otSS$tl5. 3-=>©^||j 
ft^COMl, COM2. COM3©5*>, igtMs^C 

©fi**^T$)0. igfMf^COM2, COMl©IC 

[0 0 5 9] ^nt'MLT, ®i6«#COM^EIlJP3n 
ftl/ME^^T" 17-1, 1 7 - 2 • • 1 7 -NK*J 
fSTSffiafB££ 1 1 3T11 £©«fc3fcffi;&X{fc;o«56 

±l&^©t, ;X)vmui 1 1 *^i/>xww^i!tas 
io [o o 6 o] ^-n&. *^®©-r >i'v : x-y h^u>x 

>x«»*i±ui-rntf, *«w©tt3ic©fl:«icu>xtf 

ft COM (ffilffCOMl, COM2. COM3) 
©■5*.. ^mCBftlS^ffi^fE^*^ 1 7 - 1 . 1 
7-2 1 7 -NtCEPUPStlfc^tCtoTRlf^a*© 
U->X*m£tttiiT#S. 
so [0 0 6 1 ] (##!B©flsffl B9fclr»UBl 2 
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(8) 

13 

tt^-rn*), HiK^-T'f >^s?x»/ hscu>x»«s 

[0 0 6 2] £©«fcpK«f£Ufc-r>£5?xy HitU> 

x»jts«ucfe^T, H9air»i/Hi2i:*-raws 
tttnn*» s & « w >x»» * it ai ufcu. **Mi«fc a 

1/>XD1, D2. D3£JgJ«fntf, 3fc-f>*:3*£ 
•>3>Siffl0?'f^nl/>X7KlOOA 1 100 io 

B. 100C, i o oDstsirrs 

[0 0 6 3] d£Tr, V-f^Dl/>XDl. D2. D3 

ttufflnir/hj^. -r&:b*>, /mm X07-f ^Pi/> 

XD 1 li, EI 8 (C^-riSWfl^COM 1 . COM2, C 
OM30D5-£, /MM Xffl (DmWlfun COMlCi^T 
8MB (U>X*m) SttffiUfcft. «fl:bfcfe©. fit 
-fXov-f ^DW>XD 2«, 4"iJ--f Xffl©IMMs^C 
OM2t«toT»BSlLtffiLfc«. «ftL&t>©. 
-fXcovf j'nU>XD2(l <£iMXffl©igiMi^C 
OM2fcJ:oT«*Jl*lttUiUfc«. WffcbfcfcroT* 20 

So 

[0 0 6 4] $7c, 0 9(C*TV< i?Dl/>X7H 1 

ooATii ■f-y-'f x©v-t^di/>xd 2^x^[^]*3 

«tlXY*|6]tCV h U ^XtttzafcA/CI^S.. £fc, EI 10 
iC^-fV'f £PU>X71M 1 0 0 Bttt, tit-fX® 
V-f ? D W >XD 2 *«X2rl5]*$ <fctf Y^fa t^SIiJtC^ 
»LTJ&$$ftTI^-5. £<=>(;:, El 1 1 £ D 

1/>X7H 1 0 0 CTB, /MMXWV-T^Pl^X 
Dl, t-9--fX©-7-f £pW>XD2, ^XOY'f 
* ni/>XD 3 jo*x#fafc.ktf Y^fafc^SfliJKSHRl, so 

TM$tlT^5. ££>(:££, 012l:^t7-fi/D 

u>X7iM i o ocm sswcftsawascD* 

ffitcSipffll 0 3A^^#tH7cOSI5l 0 1, *5«tt/Sip 
Ml 0 3j&»e>*T-§HB*MHIfiU 0 2*iMgnTi3 

d, o«i o i fctt/MJ'-fXfflv-f ^pu>xd nam 

^Stl, Dfl8Bl0 2»C«, **-fX®7'firpU>XD 

XD2*C^«flfJfc»J«SnT^*. 

[0 0 6 5] ^©<fc5&-?1'£Pl/>X7lM 1 0 0 
A, 10 0B, 10 0C. 1 0 ODSrSSig-TSK&fco « 

t5fWiT/t-Vt;^>tfa-? 1 B©fi2@fj|5 7 
2l'fES£nT^-5. 

[0 0 6 6] ftoT, *-#-H7 l^l/T, fS&gB 

7 2icie&snT^^q±ai*ft : ^Ji^T^i, ^n^»© 

W«tt, /^-VtW>tfa-i' 1 B*681*ft 1 A 
l'l±}2j£ft, 1 A©$WgB4 0©g«##<I 

w»fflJ4 6-cx-^J!ia*«fTt)n*. fix, x*[*]gg 



74 

3 iceidm^**iB*snT, *»y k i o tc*f uxais 1 

0*«Y*|^Kffi»WfC»»b, B7JC, X*|flJJB»^E-^ 

2 icK»©^*«m**nT. ^7 f i o «, iiwi:w 

[0 0 6 7] C©J;5tCbT, ^-v K 1 O^SSWtC^ 
L,T^itsra, SKWlctt-TS'sy K 1 0 ©ffl*H4B 

tc-^^ti-T, mswRtHix-^ s i • y x;uas? 

T^Z>m&(Dy 1 1©5^. ttfctJx— *S I 

c«fcoTas?£*ifc/X;mo2 i l tcttjfc-r&SE^fS 
«f i7l;H RttB-x-^s I K«fcoTas?3ft;fcF3f 
S©|gtbfa-^COM 1 , COM2, COM 3 

n. y x;nu§ □ 2 1 1 & ^m^mftco u >x*ma*qttb 

[0 0 6 8] *^SlT«. 71— V:h;iO> 

tfa.-* 1 Bl:(J, ifiWtOHftWDfilfcUfnc 

a*©u>x*m£ttffiT*A»£«jrr45*— *<£B» 

UT*<BS»»7 2*««!riESnT*D, £©ie@tg&7 2 

i-^ 1 B 43£tfSB*#ffi!Jf&lffllSB 4 6 UW^ 
il2ll ^yH»»««6 (X^liilBftt-^S.k 

^Y^fSjigift^E-^3) ftiBiii-rattfeK, Kl 

lolsJg&l l&fflffl-TZ. z.<DTzSb. XISWtc^fT-S^-y 
HI OOfflfcMfcBK^fc-ST. X)Vffla 2 1 1 

©5%. ff©7XJHiP2 1 l)J>6fgIl©l/>X 

El 9 J: 3 tC, T-f i7 p U>X*D 2 *tv h U £ XtK 

£gBB£tlfcV< £PU>X71M 1 0 0A^©igX?# 
Stifci:, 01 OfcubBl 2 t^-rv^f i7PU>X 
7K100B, 100C, 100D©<fc5{C, 

p >x©<aBa^Sl'Jfc v-r p >X7 v-i , n 
a, *#$©as:*-7-f £Dp>xtf*»j*snfc-?>f ^ 

[0 0 6 9] ^7c, 12®^ 7 2(*«, U>X»jfi*fr® 

tts LT^-nic^-r ^>^ftx- v >xwef£S«wKP±tB 
t^) 0 ^nisjr. u>x«a*frs«¥ic«35T#*cD 

[0 0 7 0] [Sll6©»j62] HI 3*J:tfHl 4tt-t 
u>X©jfgBi©XPyi'@, *3<tz>*c:©-f >^v?x 

y h^i^>xsias«©ffi«j«^^^©^fi)c^^-rx 

P-yi7ElT^^o 01511 I14l:StIftf#4)$ 
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B©S#tf)fr#ifijcti> £«£©»« l 
[0 0 7 1 ] 01 3fc*HT, *Wto<D't>i?i>3Ly h 

ii/>x»a8i i i Atinxt, ferns 

■14 011 nmommi tmm. ^-vt;i'3>ea- 

. X43t, S-ax-^WfBg^ff 5RAM4 4 <t. #8 

45i, CPU&^6&*»«*#«IWWffl4 6 <h, 
5SfilIII&4 7 i, K 1 0 Cftl&SnstlMS^CO 
M££j«-r*«lb{B^£j£«4 8 Bt, -f^-7i- 
X4 9 i4<l^T*30< ^©-f >^-7i-^49(l 

IgfMi^COM£'\y F 1 0 KHU 77 -f ; E- 
F&lbHMf 6 ©XTafafKlb^-^ 2 43 
Jc^YTJIfiJiKlb^:-^ 3 CUiAtS. £©<fc5tC#tfifcL 

4 6 t;t-v^-;wa>tTi-^ i Bja, -i 

[0 0 7 2] #J£SgCM hSU>X«jiS« 
ICiitvT. ffilft«^^g|54 8 Bl'tt. I14l;^t 
«t5tC, 1 0©&^£Efc|5]Sg8 0«SniHI>. C 

©«»^figig»8 o©**w*:ig»«i*Ktt, mm<omm 

l-Cm^tz3-Z><D$iM£.rfi,m&8 0 A, 8 0B, 8 0C 
- t|PI«T?»t), g«*#ffl*lffl«4 6>&»&©«***Stt 
SfcoTEftTS/^U 8 1 . iO^t'J 8 lOrteSK 
*HibT— l^fWtfii«fr*SBl ©7s/9=-8 2. C<»^1 

8 4<D&tl£$:mW-fZ>mW-&8 3. I2®77?84 

u zn&momwimn comh ^Hiocisjs 

ntl/^iTWT.-f y T-m? 16' -1, 16' -2 • 

[0073] uit, is^^fi£iHiss8 of*, mm<DKm 
\-?mw\stz£.o\z. 7h'i/^f^i:i^uT. e«© 

»»©B»«*»coM*4j«-r«c:t**T?*, 

£j££n&^S)ff^COMte, HI 5fcjj*-rj:3fc. % 
Jg©&ft-5 3 0©ffift;iMCOM 1 ' . COM2' . 
COM3' *ittfjMMQAI;:«A/Tfr><&. * 

ii©ig«)fI^COM(C43^T, B#^JT 1 1 <&B#£!|T 1 
6STOfflP B ^CUi73Sn-5|gl!)/t;UXCOMltt, 3t3 



(9) 

tUC^LT, NfIEPJT 3 l*»6^fMT3 6 ^©JdlSIICffi 

Asnsii/'ijwcoMa' ta> z-3<nmww7><D 

4'T*««ffiA«-#K<, U>X*m£ttii5L7c£#© 
1 Fy M3fc9©S**«— f LT, D#£iJT2 

i ^"=.B#sijT 2 6 *-T?©wra£ffl#an*K»/ , wxc 

OM2' tt. *«*m#3 0©«Wi/W*©*-C4'Ml;: 
tS§l. U>X«»«ttHJl/fci$©l KyhSftOO 

Mfctpfifl-ca&s. 

io [0 0 7 4] mtfm 1 3 KiJ^T, H7h/^->f- 

^tcsw^n^ptttsx-^s i e, ^tgiiis§4 7*^© 

??Uy trm^C^LK\zmffl\;T■1 >? — 7 X4 9£ 
^LTA7 F 1 0\Zzs>)7)UtiJ]2ftZ>. 
[0 0 7 5 3 s\y FKftHJBl IB HKtt¥S) 
tt, IIMI^S4 8B. ->7M/^^13, 

^[Ugsi4. w->7^i5, *5<fctf&» • yx;uji 

KIU8&1 6)l^M$nTi30. -f>^-7i-7,4 9 

^^1x^7 f i ofcflw&snfcttw^-^s i a. v- 

7M/y'X3?13, vv^-m^\4. HXZSU^)l^y 
20 3? 1 5£;fr H« • /X;Ua#?08Sl 6 ©&X-f -y? 1 
If 16' - L 16' - 2 • -16' -NiCgtl&^tt 

[0 0 7 6] ^C1T> ttfflx-^S I Ktt. "«»©>' X 

)HPfl)5t, 4-0. u>X«»*istliJ-r*>'X;HlP 
£M#?-f S^-^t, Hi 5£#JSLTBl91Lfc#jB© 
IM^coMCtitiS 3t3©8Ki!)/i;i/XCOM 
1' . COM2' . COM3' ©•?*>> t^-f 

CDt^— 37«, 3 0©IKS!jA°Jl/XCOM 1 ' , COM 

so 2' , com3' ©5^, ^■fnomm^^T.^wiiu-f 
5*iaoT> y x;nm □ e> nT*a©«»© v yxm 

n&l*tm2&Zfr$:&l£-T2>Z\}z\ZteZ>o 

[0 0 7 7] tot, ffl» ■ J XfrWSmVh 1 6£:frL 
T, iMfr/WT.COM 1 ' , COM2' , COM3' © 

17-1, 17-2 - -17 -mz.wst%mh*£M. 

t, *nc»*:-r*yx;nBP*»6«. ^n©i/> 
x*f»*«ttmsns. £©», *Bj£atifcBi&AW*£t 

6 ' - 1 , 16' - 2 • -16' -Nt4*7««K:»5 
©T, flWE«fl.©K»>WXM:. EETjfS^f 1 7- 
1. 1 7-2 • • 1 7 -NlCEPJO^n-S^ titter. 

[0 0 7 8] z\n\zMvr. mwim^coMfrmuzn 

fcl^JETjfg^ifH 1 1 7- 1, 1 7 - 2 • • 1 7 -NIC** 
^■T^BE^^^l 1 3TI1 H©«t-5ftffi*a^*«5S 

[0 0 7 9] ^oT, A7Kl0tlfiWt©ffl^fiI 
so (C^-r^^-f 5 >37*THTr^©yX>»UP^P^6^^fift 
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[0080] mm<DMm3] mi 6&£ztmi at*- 

tl^ft. *mJK»£M<DMM3\Z&Z>-( >i7yi7 hit 
I/>X83i£gmi©XD-;/7EK i3«trjc^cr)-f >^7vx 
y h£P>X§Sj£l£B©!fg»{i^£^©«l££^TX 
nyfmT'&Zo 01811 El 1 7 K^T^fMt^fiE 

^-rs ii t \z vz^nt><Dm.w$:gm-r2>o 

[0 0 8 1 ] Ell 6lr*5^T. *Mm<D^ >i/^x-y h 
5£l/>X§S!i£l£Ml<D8B##l AII*HTfe, fiiffig 

x-7-4 3 .#«x-^©fd©£fT5RAM"'4 4 <h, 
OM45i, CPUfti:^e.ft^>S«*^(aiJ^gB4-6 

t. ^sis]ss4 7i. k i otctt^sn^igwrn-^ 

COM££l^f &IKiMl*5-£$a$4 8 Ci, <>^-7 
x-7.4 9 tSrffiATfcO, ^©-f>^-7i-^4 9 

<fctfig»j{I^COM£'\-y Kl 0 CttiM^ttfct, 
t-^KWrfa^S'Sy h*»»**6 0X*|6]«Wi^-^ 

£«##ffl!l«lffll»4 6 tA-Vt^3>ta-^ 1 B 

1 2 tbT«iii-r*. 

[0 0 8 2] ZZ.T\ Iftfl^4lS»4 8Cl:ll. mi 
7lZ^TXolZ. lt30»Jg±*RlHl»8 0**»fi6StlT 

«!S©»aBlTffl^fc3t?Oift»ferit[sI»8 OA. 8 0 
B, 8 0CtH8lT!»Q. gf*MIM4 6A^O 

2, IfflSlffl77f8 2©m*t^J2fi-rS i b5-0<Z) 
SS2©5y^8 4©ffiai£in*-r*iniJ¥ffi8 3, Sf§ 2 
© 5 -7 ? 8 4 © ffi t> £ 7 ^- □ 9 x - * tC £& -T * A / D 

©«EE^TiiiliT^«)xii*igK8 8 £fi!*.5 <h 1 fciC. 
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